


















GAS LIG 


SSS eee 

















O 2 = a a a oO 2 [et = = a 























3 4 


UBLISHING ()FFICE No. 32 PINE STREET=9 





VY 





DEVOTED TO THE INTERESTS OF ILLUMINATION, HEATING, MECHANICAL, CHEMICAL AND GENERAL SCIENCE. 





VOLUME LXVII.—No. 13. | 
Whole No. 1,164. f 


NEW YORK, MONDAY, SEPTEMBER 27, 1897. {$3 PER ANNUM, 








A. M. CALLENDER & CO., Proprietors. C. E. SANDERSON, Manager. 
THOMAS J. CUNNINGHAM and ELBERT P. CALLENDER, Editors. 


Published on each Monday of the year, at No. 32 Pine Street, New York. 

Collections are invariab)y made directly from this office for subscriptions, 
advertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money. 

The Public Lighting Tables of the American Meter Company will be 
found wn the page advertisement of that Company. 


CONTENTS 
An Asterisk (*) denotes an illustrated article. 
OrFio1aLt Notice— 


Twenty-fifth Annual Meeting, American Gas Light Asssciation... 481 
EDITORIALS 


RN, MI kit kanesnisli ena Aldon Nasaaiiccenadaiiatuidepusdeiadsstan eidded 482 
Something More About the Coming Meeting of the American Associa- 
tion—Notes. 

NNN GE RENIN OE BU CRUD os su siccdoadénnad intcdnsadcewenatdeoseuansecacedeascs 483 
Some Tests on the Variation of the Constants with Temperature and 
with Current, by Mr. G. W. Donald Ricks. ...............ccccsssscceeees 484 
*Adoption of a New Lamp for Incandescent Gas Burners in the 
Public Lighting of Liverpool, by Mr. C. R. Bellamy................. 484 
*A Lesson Afforded by the Failure of a Gas Engine........... akessens . 486 
*The Clarke Apparatus for Heating Water...... ........ccecseceeseeeeeees . 486 
Young and Glover’s Naphthaline Remedy................0.seeeee eeeeeeeeees 459 
Natural Gas Production in the United States ..............ccececeee severe . 490 
Special English Correspondence. ...........0-sscccresssovescessscsscces ocvcee 492 


Acetylene Gas—The Incandescent Gas Burner in the Streets of Liver- 
pool—Naphthaline Troubles. 


IremMs OF INTEREST FROM VARIOUS LOCALITTES..........0csceceeccececccecceccecee 493 


A Hint from Fishkill, N. Y.—The Pooled Stock, Louisville Company— 
Contract for the Berlin Iron Bridge Company—Vacancies Filled, Mont- 
clair (N. J.) Gas and Water Company—New Holder for the Brantford 
(Ont.) Company—Condemnation Proceedings, Le Roy, N. Y.—Cheaper 
Gas for Beverly, Mass.—Will Palo Alto, Cal., Have a Gas Works ?—Ex- 
tensions, Winnipeg (B. C.) Plant—Public Lighting, Lorain, Ohio—The 
Flushing (L.I.) Union Gas Company—Annual Meeting, Worcester, Mass. 
—Gas Works for Hicksville, Ohio—And Other Items. 


The Market for Gas Securities...... ..... 0... sees Widlesdinionijsdaceconieda 494 








[OFFICIAL NOTICE. ] 


TWENTY-FIFTH ANNUAL MEETING, AMERICAN GAS 
LIGHT ASSOCIATION. 


aes 
GENERAL ANNOUNCEMENT. 
AMERICAN Gas LIGHT ASSOCIATION, 
OFFICE OF THE SECRETARY, 
MonTcialR, N. J., Sept. 13, 1897. 
There will be an annual meeting of the American Gas Light Asso- 
ciation held in Old Point Comfort, Va., on October 20, 21 and 22, 1897. 
The meeting will be called to order by the President, Mr. Chas. H. 
Nettleton, of Derby, Conn., at 9:30 o’clock a.m., Wednesday, October 
20, in the meeting hall of the Hotel Chamberlin, the headquarters. 
The most satisfactory quarters are always obtained by writing in ad- 
vance to the hotel people, and in so doing a reply should be requested, 
for which a self-addressed, stamped envelope should be inclosed, as 
misunderstandings may thereby be averted. 





ENTERED AT THE POST OFFICE AT NEW YORK, N. Y.; 
AS SECOND-CLASS MATTER. 





The Chamberlin is conducted on the American plan, and the rates 
will be as follows: $3 per day for single room without bath ; $4 for 
single room with bath ; $3 for each person, in double room without 
bath ; $4 for each person, in double room with bath. 

The Hygeia Hotel, directly across the street from the Chamberlin, 
gives the same rates. 

The meeting hall will be the dancing hall of the Hotel Chamberlin ; 
thus the headquarters and the hall will be in the same building. 

The Roll Call will be made by means of the door card system. Each 
member upon entering the hall for the first time will at the door receive 
a special card upon which he will find his name, address, etc., as it ap- 
pears on the Secretary’s books, and such card should be corrected and 
given to the doorkeeper. Members in attendance should attend to this 
very carefully, as these cards are used immediately after the meeting 
for correcting the annual membership list. Visitors will please hand 
to the doorkeeper their personal cards. 

A blank form of Application for Membership accompanies this cir 
cular. More can be obtained of the Secretary. 

Remember, all applications must be in the Secretary’s hands by Oct. 
10, at the very latest, otherwise they will not be acted upon at this 
meeting. 

The list of papers to be read at this meeting is as follows : 


‘* Some Further Experiments on Interior Illumination,” by Mr. Alten 
S. Miller, Long Island City, N. Y. 

‘* Chemical Notes on Purification,’ by Mr. Henry A. Mather, Brook- 
lyn, N. Y. 

‘*Gas Advertising,” by Mr. R. M. Searle, Atlanta, Ga. 

‘* A Report on Burner Stoppages,” by Mr. Paul Doty, Long Branch, 
N. J. 

A paper by Mr. K. M. Mitchell, St. Joseph, Mo., giving an account 
of a method successfully employed by him to obviate trouble from 
naphthaline. 

A paper, the name of the author of which we are not yet at liberty to 
give. 

In addition to the above there will be several topics brought in for 
discussion by short written introductions. 

All questions for the Question Box should be sent in to the Secretary 
as soon as possible, in order that they may be printed in the next cir- 
cular before the meeting, thereby insuring their discussion. 

During the days of the meeting all announcements will be posted on 
the Bulletin Board in the meeting room. All members are warned to 
take notice thereof accordingly. 

All members attending the meeting are particularly requested to wear 
their membership badges in plain sight, thereby greatly aiding the 
officers and the local committee in their work, by affording a ready 
means of recognition. 

In order that the Year, Book containing the report of this meeting 
may be published and issued to the members immediately after the 
meeting, notice is hereby given, that if any of the speakers at the meet- 
ing desire tocorrect their remarks in discussions before they are printed, 
they will be given an opportunity before leaving Old Point, but not 
after. The stenographer will have typewritten copy of the principal 
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meetings, and all those who desire to correct their remarks must notify 
the Secretary at the close of the session at which such remarks are 
made, as all the report will be turned in to the printer immediately after 
the adjournment of the meeting. ; 

Special rates for transportation have been granted (viz., full fare 
going and one-third fare returning by the same route), by the several 
Passenger Associations named, and under the conditions noted. 

The Trunk Line Passenger Committee, covering territory west of 
New England and east of Niagara Falls, Buffalo and Salamanca, 
N. Y.; Pittsburg, Pa. ; Bellaire, Ohio; Wheeling, Parkersburg and 
Charleston, W. Va. 

The New England Passenger Association, covering nearly all of the 
lines in the New England States. 

The Southeastern Passenger Association, covering the terrilory 
south and west of the Virginias, and south and east of the Ohio and 
Mississippi Rivers. 

The Central Passenger Committee, covering the following grounds: 
Bounded on the east, by Pittsburg, Salamanca, Buffalo and Toronto ; 
on the north, by the line of and including points on the Grand Trunk 
Railway, from Toronto to Port Huron, thence via Lakes Huron and 
Michigan to the north line of Cook County, Illinois ; on the west, by 
the west line of Cook County and the Illinois and Mississippi 
Rivers, to Cairo, including Burlington, Keokuk, Quincy, Hannibal 
and St. Louis; and on the south by the Ohio River, including points 
on either side of that river. 

The Western Passenger Association, covering the territory west of 
and not including Chicago, Peoria and St. Louis—in other words, the 
territory west of that of the Central Association—have refused to grant 
the rate. Members from this territory should buy tickets from starting 
point to the nearest or most convenient point in the territory of any of 
the Associations granting the reduced rate, and at such point purchase 
tickets through to Old Point Comfort and obt«in a certificate. 

The following extracts from the regulations of the railroads are cited 
for the information of the members. The special rates are granted sub- 
ject to these regulations. 


First.—The reduction is conditional on there being an attendance at 
the meeting of not less than 100 persons holding certificates. 

Second.—Each person, to obtain the excursion rate, must purchase a 
first-class ticket (either limited or unlimited) to the place of meeting, 
for which he will pay regular fare, and upon request the ticket agent 
will issue a printed certificate of purchase of the standard form. Agents 
at all important stations are supplied with certificates. 

Third.—If through tickets cannot be procured at the starting point, 
purchase short-trip ticket to the most convenient point where such 
through tickets can be obtained, and there purchase through to place 
of meeting, requesting a certificate from the ticket agent at the point 
where each purchase is made. 

Fourth.—Tickets for the return journey will be sold by the ticket 
agent at the place of meeting at one-third the highest limited fare, only 
to those holding certificates signed by the ticket agent at point where 
through ticket to place of meeting was purchased, and countersigned 
by signature written in ink by the Secretary of the Association, certi 
fying that the holder has been in regular attendance at the meeting. 

Fifth.—No reduction of fare will be made on the return passage, if 
the going ticket is purchased more than three days before the opening 
date of the meeting; except that when meetings are held at distant 
points, to which the authorized limit is greater than three days, tickets 
may be purchased before the meeting in accordance with the limits 
shown in regular tariffs. 

Siaxth.—Certificates are not transferable, and return tickets secured 
upon certificates are not transferable. The transfer of any such isliable 
to prevent the securing of reduced rates fur future meetings. 

Seventh.—The certificate of agent at starting point, duly endorsed by 
Secretary of Association, must be presented to ticket agent at place of 
meeting, within three days (Sunday not reckoned, except by Southern 
Passenger Association), after adjournment of meeting. The return 
ticket will be for the line or lines covered by the going ticket. 

Eighth.—No refund of fare will be made on account of any person 
failing to obtain a certificate. 

The Old Dominion Steamship Company have also granted a round- 
trip fare of $10 from New York to Old Point. This includes stateroom 
and meals both ways. 

SPECIAL. 


Be sure to obtain a railroad certificate when buying your ticket for 
Old Point, as the greater the number of certificates handed in the easier 
it is to get the reduction in rates next year. Apply for ticket and certifi- 
cate at least 30 minutes before train time. Each person must sign his 
own certificate at time of purchasing ticket for Old Point. Be sure to 
hav e the Secretary endorse your certificate at Old Point as soon as you 
get there. Apply for return ticket at least 30 minutes before train 
time, and have your certificate with you. Any person, ladies included, 
attending the meeting, is entitled to the reduced rate from the territories 
named. Members will please hand their certificates to the Secretary, 
or his clerk, upon arrival at place of meeting. If there are 100 mem- 
bers present, hoiding certificates, each certificate will then be properly 
endorsed and handed back to owner, before adjournment. 

If a sufficient number of subscriptions are obtained there will be a 
banquet at the Hotel Chamberlin, Thursday evening, October 21, and 
an excursion on the waters of Hampton Roads and the James River, on 
Friday, October 22. Tickets admitting member to banquet and, with 
ladies accompanying him, to the excursion can be had for $5. If you 
wish to join in these entertainments please sign enclosed card and mail 
it to the Secretary at once. It will be necessary to have at least 100 
subscriptions to make them successful. 


ALFRED E. FORSTALL, Secretary. 





Extracts from the Constitution. 


Src. 12. Application for Active Membership, or for Associate Mem- 
bership, or for transfer from Associate to Active Membership, must be 
received by the Secretary at least ten days prior to the meeting at which 
the application is acted on. 


Src. 51. No member who owes two years dues shall be entitled to 
vote, or to participate in the deliberations of the Association, or to re- 
ceive a copy of the proceedings. 

Sec. 52. Any member whose dues shall remain unpaid for a term of 


three years, may be dropped from the roll of membership by a vote of 
the Council. 








BRIEFLY TOLD. 
ee 

SOMETHING MORE ABOUT THE COMING MEETING OF THE AMERICAN 
ASSOCIATION.—Al]] indications now point to a most successful meeting 
of the American Association next October at Old Point Comfort, for 9 
out of every 10 gas men who honor us with a visit declare that the Ho- 
tel Chamberlin will house them for the greatest part of the third week 
of the tenth month. Even at the risk of seeming to advertise the bus- 
iness of the Old Dominion Steamship Company, a thing that we have 
no desire whatever to do, we must say that by far the greater number 
of the Eastern contingent propose to reach Old Point through the facil- 
ities for sea travel afforded by the Dominion Company's ships. The 
only reason that this mention is made is to warn the intending travel- 
lers, who leave from New York for Old Point, on the ship sailing at 3 
p.M. of Monday, October 18th, that their interests will be best served by 
an early application for berths. The one to address in this respect is Mr. 
W. L. Gillaudeu, Chief of the Passenger Department, Old Dominion 
Steamship Company, Pier 26, North river, New York. In further men- 
tion about rates for travel, by way of the Dominion Line, and for the 
sake of clearness, it might do to say that the round trip fare of $10, 
from New York to Old Point and return, includes transportation, meals 
and a berth in stateroom ; the latter apartments being arranged for 
two travellers. The Western contingent is being taken care of by Mr. 
F. H. Shelton, of the Chicago branch of the Welsbach Commercial 
Company, so far as the travel to Old Point from Chicago is concerned. 
Mr. Shelton suggests that a very available way of going would be on 
the train leaving the Illinois Central main depot, 12th street and Michi- 
gan avenue, 1 p.M., Monday, October 18, the route being through Indi- 
anapolis (6:20 P.M.) and Cincinnati (9:10 P.M.), arriving in Old Point 
6:30 p.mM., Tuesday, the following day. Mr. Shelton’s plan includes a 
special Pullman service of sleeping coach and dining car accommoda- 
tion, and is altogether a well conceived scheme. He stands ready to 
furnish any information regarding the trip that may be required by 
those who propose to make the journey from the Western section of the 
gas makers’ land. 





Notrrs.—The Town Council of Mishawaka, Ind., which is a flourish- 
ing suburb of South Bend, from which place it is but four miles, has 
had under consideration several offers from parties desirous of securing 
i franchise to serve the place with gas. Naturally one would think 
that the South Bend Gas Light Company was the proper source from 
which the gas supply should be drawn, since that construction would 
involve merely the building of main and service lines ; and the South 
Bend Company wanted the privilege, but could only agree to furnish 
the capital with the understanding that a living price for the gas sold 
might be charged. The outcome of the agitation for a gas works at 
Mishawaka, however, is this: The Council has granted the right to a 
man named Hosford, whose phosphitic promise is that he will build a 
plant, up to a manufacturing and distributing capacity of 50,000 cubic 
feet per day, within one year after the passage of the ordinance. He 
also agrees that ‘‘ his Company ” will not charge to exceed 75 ceuts per 
1,000 cubic feet for the gas supplied by it. Neither will it; for, unless 
Hosford is a capitalist with money to lose, the works never will be in 
working order under the conditions imposed and accepted. The only 
concern that can supply gas in Mishawaka, with satisfaction to the 
residents of that Indian named place, and with profit to itself, is the 
Company over which Mr. Studebaker presides and which has been 
cleverly directed by Mr. Perkins for ‘‘ many a year.”——The under- 
standing is that the deal for the transfer of the New Haven (Conn.) 
Gas Light Company's property to other hands is off ; and we’reglad of 
it.——The Key City Gas Company, of Dubuque, Iowa, has succeeded 
in obtaining an extension of its charter until 1919. The main portion 
of the credit of this continuation should be given to the Company's 
Secretary.—The new plant of the Southbridge (Mass.) Gas and Elec- 
tric Company will be completed by December 15th.——The Brooklyn 
Union Gas Company is perfectly satisfied over its experience with pre 
payment meters. The use of the measurers is constantly increasing. 
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Solution of Solids in Gases. 
et 

The Gas World publishes the following summary of a communica- 
‘tion on the above named subject, by Mr. P. Villard, before the French 
Physical Society : 

In 1880 Hannay and Hogarth found that they could dissolve solids, 
such as bromide and iodide of potassium, in alcohol vapor heated above 

he critical temperature of the vapor ; and in the same year M. Caille- 
et dissolved liquid carbonic acid in compressed air. These have not 
een the only experiments made in this direction, but nobody appears 
to have tried whether, at ordinary temperatures, gases possess the prop- 
erty of dissolving liquids or solids under ordinary circumstances. The 
property exists, however, and can be readily demonstrated. A solid im- 
mersed in a gas may disappear, may diffuse amid the gas, and may do 
so in quantity sometimes much greater than that which would be neces- 
sary to saturate an equal volume originally a vacuum. The following 
results have been obtained, unless the contrary is stated, at a tempera- 
ture of 17° C. (62.6° F.): 

Oxygen, Air, Hydrogen.—When a liquid such as bromine is dis- 
solved in oxygen gas the gaseous solution is colored. It is enough to 
put a drop of bromine at the bottom of a narrow glass tube, and to in- 
troduce into the upper part of the tube some oxygen, at, say, 200 atmo- 
spheres pressure. The bromine vapor which had originally filled the 
upper part of the tube is at first crowded back towards the drop of bro- 
mine, and becomes deeper in color. On inclining the tube this layer of 
bromine vapor diffuses into the oxygen, and fresh quantities of bromine 
are dissolved away into the atmosphere of the tube, so that the color 
becomes far deeper than at first. Diffusion alone will bring about the 
same result if a sufficient time elapses. If the pressure be lowered the 
depth of color falls off, and droplets of bromine are deposited, which 
disappear if the pressure be restored. There is thus a true solution, in 
the oxygen, of a notable quantity of bromine. At 300 atmospheres the 
depth of color may be much greater than that of bromine water, and 
may be the same as with six equally thick layers of bromine vapor sat- 
urated ina vacuum. Such high pressures as 300 atmospheres are not 
necessary ; with oxygen the result is distinctly marked at 4 atmo- 

spheres, and is very marked at 50 to 100 atmospheres, at which last the 
color is about three times as deep as that of ordinary saturated bromine 
vapor. These observations are very easy to make in sealed tubes of 
suitable sizes. Air acts nearly like oxygen, but somewhat more feebly. 
Iodine acts similarly in oxygen, but the tubes must be some } inch in 
diameter, and the pressure must be at least 100 atmospheres. Hydro- 
gen has only a feeble solvent power, and this is only manifest, with 
bromine, at pressures from 200 to 300 atmospheres. 

Formene and Ethylene.—Formene serves very well as a gaseous sol- 
vent for chloride of ethyl, for bisulphide of carbon, for aicohol, cam- 
phor or paraffine. With this substance it is not necessary to reach high 
pressures in order to demonstrate a distinct degree of solubility, say, 1 
in 100 or 1 in 1,000. Chloride of ethyl will dissolve in five or six times 
its volume of formene gas under a pressure of 200 atmospheres. If we 
present more chloride of ethyl than this to the formene, it is the for- 
mene which completely dissolves in the chloride. At 17° C. and 200 at- 
mospheres the liquid solution of the gas and the gaseous solution of the 
liquid have become completely miscible, so that the surface of separa- 
tion between them disappears when this pressure is attained. With bi- 
sulphide of carbon the same disappearance of the bounding surface 
takes place under 550 atmospheres at ordinary temperatures ; 250 atmo- 
spheres at 150° C. (302° F.). Iodine dissolves easily in formene vapor, 
and at 300 atmospheres renders it very dark, even in thicknesses of 0.08 
inch, Visible quantities of camphor and of paraffine are also dis- 
solved, and are deposited in fine crystals or rods when the pressure is 
relaxed. 

Ethylene also shows the same thing. Under 300 atmospheres, at 
\7°C., it dissolves enough iodine to make it a deep violet in layers of 
0.08 inch thick ; and in an hour or two iodide of ethylene is formed, of 
which the greater part remains in solution in the ethylene, but is pre- 
cipitated in a crystalline form by lowering the pressure of the gas. 
Above 150 atmospheres ethylene dissolves paraffiue abundantly ; and 
on lowering the pressure the paraffine assumes the solid form and frosts 
the inside of the glass. Stearic acid also dissolves in the same way, but 
less easily than paraffine. The behavior of camphor is peculiar. At 
\oW pressures it assumes the gaseous form, but at 150 atmospheres the 
portion of the camphor which has not been taken up by the gas is lique- 

ed, and increases in volume. If the pressure is raised further, at 
«vove 150 atmospheres the liquefied camphor dissolves in the gas above 
or mixes thoroughly with it. On reducing the pressure those 





nenomena are presented in the reverse order. Compressed carbonic 





acid gas, whether there be liquid carbonic acid in contact with it or not, 
dissolves iodine, and becomes violet. Generally, the dissolving power 
of liquefiable gases presents no feature of importance ; thus nitrogen 
protoxide at 20 atmospheres and at 17°C. dissolves bromine in the same 
way as oxygen will do at 40 atmospheres. 

Critical Pressure.—In these phenomena of solution we find that for 
each particular temperature there is a “‘ critical pressure” at which the 
gaseous solution and the substance acted upon merge into one another. 
If chloride of ethyl, which is a liquid, be acted upon by compressed 
gaseous formene at about 17° C., at 200 atmospheres pressure the bound- 
ing surface of the liquid disappears. The phenomena are very similar 
to the blending of liquid carbonic acid into compressed carbonic acid 
gas at the critical temperature and pressure, but are better marked. If 
the tube be kept perfectly quiet, and maintained at a definite tempera- 
ture, and if chloride of ethyl be first introduced and the formene then 
added, so as to get up the required pressure, the level of the liquid first 
remains approximately fixed as the pressure rises, and then, when the 
critical pressure is reached, the meniscus or sharp curved surface of the 
liquid disappears and a zone of transition takes its place ; but it is some 
time—even whole days—before the contents of the tube become uni- 
form. If, on the other hand, the tube is shaken, the level of the sur. 
face of the liquid changes considerably, and may even travel up or 
down as faras the end of the tube before the critical pressure is reached. 
The tube must, therefore, be made to contain a certain proper propor- 
tion of the liquid before the change which takes place at the critical 
pressure can be observed. As the critical pressure is being approached 
the liquid and the gas become opticaliy more and more similar ; and 
when it is reached they merge into one another, and cannot be distin- 
guished. The change of level is caused by the joint action of (1) evapo- 
ration of the liquid into the gaseous solvent, and (2) absorption of the 
gas by the liquid. The liquid expands as it dissolves more and more of 
the gas, and at the same time the gas becomes heavier as it becomes 
more and more compressed and moreand more charged with the liquid. 
This goes on until the two conditions meet ; and at the critical pressure 
the two portions become identical in composition. If the liquid in the 
tube is insufficient, it will all be taken up by the gas, and will disappear; 
if it is too much, it will take up all the gas, and will come to fill the 
tube before the critical pressure is reached ; the quantity of it must 
stand within certain limits, in order to enable a portion of liquid solu- 
tion of the gas and a portion of gaseous solution of the liquid both to be 
present as the critical pressure is being approached. When the con- 
tents of the tube are carefully kept quiet as the pressure continues to 
rise, the process of diffusion is too slow to enable the two portions to 
become identical, except near their junction; so that we have 
merely a zone of transition and a blurred boundary surface between the 
liquid and the gas. while the action does not affect the bulk of the liquid 
or of the gas, and the level of the liquid alters very little ; and even 
beyond the critical pressure we must allow a considerable time to elapse 
before diffusion can produce that uniformity which will ultimately re- 
sult, but which is insured at once by shaking the tube. 

When the two layers are brought nearly to this critical pressure, and 
the pressure is suddenly released, there is a simultaneous boiling of the 
gas out of the lower layer and a rain of the dissolved liquid out of the 
gaseous layer. 

For a given pair of substances this critical pressure varies with the 
temperature. Beyond a certain limit of temperature it falls as the tem- 
perature rises, until it reaches a certain limit, which is the same as the 
ordinary critical pressure of the liquid itself. When this condition is 
reached the gas has no solvent action upon the liquid. 

Dissociation.—The above facts serve to explain some phenomena of 
dissociation. When a substance is dissociated by heat so that one of 
the products is a permanent gas, the pressure goes on increasing as the 
temperature rises, so that ultimately a pressure is reached which stops 
the reaction. If, on the other hand, the gaseous product is liquefiable, 
there is a difficulty experienced in getting up a pressure sufficient to 
stop the reaction, for the gas is liquefied before this pressure is attained. 
But if we add an inert gas, this liquefaction is prevented, for the lique- 
fiable gas is dissolved in the inert gas, to a greater or less extent. (The 
result is quite analogous when we have such a dissociation as that of 
sulphate of mercury in water). The consequence of preventing the 
liquefaction in this way is that a higher temperature may be applied 
without causing the substance to decompose with the same freedom. 
lake, for example, the hydr&te of bromine, which decomposes so as to 
reach, in a vacuum, a state of chemical equilibrium at 6° C.; if air be 
added, the bromine liberated is dissolved by it, and at ordinary atmo- 
spheric pressures the condition of chemical equilibrium is only reached 
at from 6.8° C. to 7° C., while at a pressere of 200 atmospheres this tem- 
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perature stands as high at 20°C. Hydrogen is less effective, for it has 
less solvent power over bromine ; and at 200 atmospheres it only brings 
this temperature of dissociation equilibrium upto9° C. Similar results 
are obtained with the hydrates of chloride of ethyl, of iodide of methyl, 
of chloride of methylene, of bisulphide of carbon, etc. It is to be noted 
that the solubility of bromine in air at the ordinary pressure is in- 
appreciable to the eye, and yet it is sufficient to raise this temperature 
of dissociation equilibrium about 1° C., even at ordinary atmospheric 
pressures. 

M. Ch. Ed. Guillaume remarks that the above also serves to explain 
the fall-off in the lighting power of an electric arc lamp when the 
pressure of the air around it is increased ; for if we assume that the 
carbon from the positive crater is in a state of solution in the air, as we 
increase the pressure we increase the solubility ; and then, for a given 
quantity of carbon taken off the positive crater, the temperature will 
stand at a lower level. 








Some Tests on the Variation of the Constants of Elec- 
tricity Supply Meters, with Temperature and with 


Current. 
ee ay ae 


[Read by Mr. G. W. Donaxp Ricks, A.C.G.I., before the Toronto 
Meeting of the British Association. ] 


The general object of the tests was to afford a means of studying the 
behavior of direct current electricity supply meters with regard to 
variations in theaccuracy of their indications under varying conditions 
of temperature, current and potential difference. 

Some of the more important meters were put through a series of tests 
which aimed at ascertaining. 1. How the accuracy of the meter de- 
pended upon the current at various constant temperatures, all other 
conditions being maintained constant. 2. How its accuracy depended 
on the potential difference at constant current and temperature. 

The first of these tests was carried out at three different temperatures 
—namely, about 2°C., 18°C. and 40° C., which may be fairly taken as 
the extreme and mean ordinary working temperatures. From the re- 
sults of this test the effect of change of temperature at constant potential 
difference and current was ascertained. The second test is, of course, 
only applicable to energy meters. It was made at the maximum cur- 
rent and at atmospheric temperature, the pressure being varied from 
about 10 per cent. below to 10 per cent. above the normal value. 

The tests were carried out at the City and Guilds Central Technical 
College upon each of the following meters, obtained direct from the 
makers, and not opened or in any way altered before testing : Elihu 
Thomson, Schuckert, Ferranti, Perry, Chamberlain and Hookham. 

These, it will be seen, fairly represent the principal types of direct 
current meters now in general use in England. 

A very fair idea of the relative advantages and disadvantages of each 
meter may be obtained from the accompanying Table I. : 


Table I. 
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The first two columns deaitiaie show the current, and in the case of ener- 
gy meters the pressure for which each meter is intended. The resistance 
of the main circuit given in the next two columns was measured by 
means of a standard ammeter and a standard reflecting voltmeter, and 
the resistance of the shunt circuits on a Wheatstone bridge. 

Considering first the Elihu Thomson meter, it will be noticed that 
its resistance is comparatively large, the fall of potential at 10 amperes 
amounting to nearly 0.96 volt. The temperature coefficient is also 
comparatively large, and the starting current 1.4 per cent. of the maxi- 
mum current, which is; perhaps, not excessive for this class of meter, 
especially when used on alternate current circuits. 

The Schuckert has an advantage over the Thomson meter in that its 
resistance is very much less, reducing the fall of pressure and wasted 
power, but on the other hand its starting current is higher, being 1.93 





per cent. of the maximum. Its temperature coefficient is also mi 
less than that of the Thomson meter. 

Turning now to the ampere hour meters, the first point to be noti 
is that their resistances are very much lower than is the case with | 
energy meters. Not only do they save the three or four watts absor| «| 
in the pressure circuit, but the watts wasted in the main circuit app 
to be much less. 

The Ferranti meter starts with a very small current, 0.8 per cent 
the maximum, and has an extremely low temperature coefficient. 

The Chamberlain and Hookham meter has an equally low startiig 
current and a moderate temperature coefficient, its resistance beii, 
rather higher than that of the Ferranti for the same maximum curre\t 

The Perry meter has an extremely small resistance, causing a fall of 
pressure of less than a tenth of a volt at a maximum current and a} 
sorbing only 1.32 watts. In this respect it is far in advance of all tle 
others, but it has the disadvantages of comparatively high starting cur- 
rent and temperature coefficient. 








Adoption of a New Lamp for Incandescent Gas Burners 
in the Public Lighting of Liverpool. 


—<— 


The following is the text of the report (reprinted from the Journal of 
Gas Lighting), submitted by Mr. C. R. Bellamy, Superintendent o! 
Street Lighting for Liverpool, England, to the Liverpool City Council. 
The report relates to the experiments carried out for some time on a 
large scale in Liverpool with incandescent gas burners for street illumi- 
nation : 

The incandescent gas burner (Welsbach patent) came into practical 
use in 1893; and was first adopted in Liverpool for street lighting pur- 
poses in May, 1894. The advantage offered by this form of burner was 
a much higher light efficiency, developing in Liverpool a maximum of 
20 candles per foot of gas, as compared with 4 candles with the best 
type of ordinary flat-flame burner. For comparative purposes, it is ne- 
cessary to base calculations on a much lower efficiency, as in practice 
it is found that there is a continuous depreciation of the mantle during 
use. A large number of tests of new mantles, and those that have been 
in use for varying periods between one and nine months, show that an 
average efficiency of 13 candles throughout the useful light of the 
mantle may be assumed. On this calculation, the incandescent gas 
burner is shown to yield more than three times the light of the ordi- 
nary flat flame burner consuming the same amount of gas. 

The first experiment on a large scale in Liverpool was carried out in 
Lime street, where 154 burners were fixed in the then existing high 
power lamps, in clusters of two or three, in place of flat flame burners. 
The gas consumption under the flat flame system was exceedingly high 
—amounting to 4,291,319 feet per annum, which was at once reduced 
by the adoption of the incandescent gas burners to 940,041 feet, effect- 
ing a saving in the gas charge of $2,513.45 per annum. 

The disadvantages attending the use of the incandescent gas burner 
were principally the difficulty in lighting the burner surrounded by a 
glass chimney, and the fragility of the mantle, rendering frequent re- 
placements necessary. Owing to the unsuitable construction of the 
Lime street lamps, it was found, as the result of a year’s working, tliat 
each burner required on an average the following renewals : 


Mantles 
Chimneys 
Mantle rods 


Amounting in the aggregate, under the then existing prices, to an annual 
maintenance charge (including a labor item of 35 cents) of $5.06 per 
burner. 

At that time, the most approved method of lighting was by means of 
a small bye pass or pilot light, provided within the mantle, which re- 
mained lighted during the day, for the purpose of igniting the main 
supply when turned on by the lamplighter at lighting time. It was 
found, however, in practice, that these pilot lights were unreliable, @ 
proportion of them becoming extinguished during the day—necessi at: 
ing a special visit of thelamplighter with a ladder after completing the 
lighting of his district. Added to this was the deterioration of the 
mantle due to its use, and the cost of the maintenance of the pilot light: 
the consumption of gas for the purpose being assessed at 0.25 foot per 
hour, which amounted to an annual consumption of 1,428 cubic icet, 
involving an addition to the ordinary lighting charge (with gas ai 7 
cents per 1,000 feet) of $1.06 per burner per annum. 

It was therefore found that, under the closest supervision, the rene: 


‘als and the additional gas for the pilot light involved an aggregate 10 
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Double Burner Incandescent 
Gas Lamp. 


nual charge of $6.12 per burner in excess of the ordinary gas burner | 
which was regarded as unsatisfactory. 

Efforts were made to reduce this charge, by abolishing the pilot light | 
and lighting the burner by means of a match and ladder. This was) 
found both costly and inconvenient to the public; and further efforts | 
were made to obtain a lamp in which the burner should be used under | 
the best conditions in respect of ventilation, suitability of position, | 
freedom from vibration, and capable of being lighted by the lamp- 
lighter in the same way as the ordinary lamp—viz., by means of a| 
torch and pole. | 

This resulted in the production of the lamp at present in use, and | 
which is shown on the accompanying drawing. A is the air inlet, and | 
B the ventilating top. C are lighting doors ; two being provided, fixed | 
in line with the street, to enable the lamplighter to use the door on the 
side of the lamp opposite to the direction of the wind. The lamp is 
lighted by thrusting the torch through the lighting door into the box K, 
where the gas, escaping through the chimney J, is lighted. D is the 
cleaning door, with lock. As all the products of combustion are carried 
by means of the chimneys into the lighting box beyond the glazed por- 
tion of the lantern, internal cleaning is only necessary at long inter- 
vals. Frequent access is not, therefore, required ; and the locking of | 
the door prevents interference with the burners. JZ is the suspension 
platform. FF’ are suspension wires and springs. The springs permit of 
the platform being depressed, which draws the glass chimney out of the 
copper chimney and permits of the renewal of the parts without dis- 
connecting the platform EH. G are flexible tubes. His a three-way 
cock, for the double burner lamp. This is so arranged that either or 
both of the burners may be used ; the practice being to light both until 
midnight, and, with weekly alternations, one of the burners remains 
ighted until daybreak. J is an enameled steel reflector, acting as a 
baffle plate to the fresh air supply. J are opal glass reflectors. Misa 
vire gauze cup to prevent back lighting. The lamp is lighted over the 
himney, in the ordinary way, by means. of a torch, with the same 
facility as an ordinary flat flame burner lamp, and with no greater ex- 
venditure of time. 

It has been stated at various times that the lighting of the burner over 
he chimney is detrimental to the mantle; but it has been found in 
iverpool to be a distinctly beneficial process, as it does away with a 
ontinuous passage of air, laden with the products of combustion aris- 





Single Burner Incandescent 
Gas Lamp. 


use of the bye-pass jet within the mantle during the hours of daylight. 


| As a subsequent table shows that a number of mantles have been in use 


under this system for nine months, or 2,341 hours, with an average 
efficiency at the end of this time of 10.39 candles per foot of gas, it must 
be admitted that this system of lighting is beneficial to the mantle, and 
is the most satisfactory yet adopted. 

There are 1,783 burners now in use, out of a total of 2,051 ordered by 
the Committee todate. In 901 of these lamps, 882 are fitted with double 
and 19 with single burners ; the total work ordered to date dealing with 
19 miles of streets. A large number have been subjected to most severe 
tests, extending through the stormy autumn and spring of 1896-97, in 
positions embracing many of the streets of maximum heavy vehicular 
traffic and exposure. 

It was thought desirable not to allow the lamplighters to undertake 
the renewals of the mantles, etc.; and an inspector has been appointed, 


| whose duty it is to visit each of the lamps two or three times a week, 
| under a carefully organized route table, during the lighting hours, and 
to report daily upon the condition of the lamps and as to requisite re- 


newals, which are ultimately carried out by an experienced and inde- 
pendent fitter. This special supervision and treatment, though most 
effective, add 50 cents per annum to the maintenance charge per 
burner ; and it is hoped that ultimately it will be found practicable to 
transfer the work to the ordinary lamplighting staff under a greatly 
reduced charge. 

A carefully prepared register has been kept of each burner, showing 
the date of fixing, and all subsequent renewals, ete. An analysis of this 
has been made, which shows that a considerable number of mantles 
have been in use for over six months, and others for seven, eight or 
nine months without requiring renewal. A number of these have been 
brought in for photometric testing, with the results shown in the table. 
(See Table of Illuminating Power Tests, following page.) 

As already pointed out, the mantles in use for nine months show an 
average lamp hour life to date of 2,341, while the average useful life of 
the mantle over the whole of the system is found to be 1,137 lamp hours. 
The average annual renewals per burner have worked out as follows : 
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Illuminating Power Tests of Incandescent Gas Mantles, Removed equate knowledge, on the part of the designer, of the stresses to which 


from District. 








Months 


in 
Use. 


Date 
of 
Test. 


Lamp 


of Hours. 


Fixing. 


Date | 
Situation. | 


= |The engine failed from inherent weakness. 


Candle 
Power. 





| | H. 

9-10-96 | 15-7-97 | 2,378 
e | 2,383 

| 2,383 
2,331 
2,331 
| 2,331 
2,381 
| 2,331 


M. 
Sir Thomas street 57 
Stanley street. 


Ditto 


| 16-7-97 
15-7-97 | 


“ee 


14-10-96 


37 
34 
34 
34 
34 


Ditto 
Cook street 
Exchange street East.. 
Ditto ators 
Ditto 
Chapel street 
Ditto 
South Castle street.... 
Chapel street 5-11-96 | 
Harper street | 16-12-96 
itto | 
Ditto 


15-10-96 
16-10-96 





| 2,312 
2.312 
2,144 

| 2,110 
1,609 
1,609 


37 
| 37 
7-7-97 44 
15-7-97 
7-17-97 


29-10-96 
43 


1,516 3 
| 1,446 38 
1,434 23 
1,434 23 
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34 | 
| 2,322 6 | 


3 | 


43 | 
1,598 1 | 


34.03 
30.05 
25.18 
27.54 
41.02 
28.47 
39.07 
27.56 
32.59 
30.46 
27.17 
27.88 
38.01 
26.43 
26.19 
34.41 
32.03 
37.28 
34.80 
30.36 





“* Consumption fixed by governor at 3 cubic feet per hour. 
labor at 50 cents per burner, making a gross annual charge 
of $1.47 in excess uf the ordinary flat flame burner, as com- 
pared with $6.06 under the first system, being a reduction of 
75 per cent. in the maintenance charge of the incandescent 
gas burner due to the adoption of the new lamp. 

For the purpose of enabling the Committee to arrive at an 
estimate of the relative value of the present incandescent gas 
lamp as compared with the ordinary flat flame burner lamp, 
the following table of the first cost and annual maintenance 


has been prepared : 

First Cost 
of Lamp 
and 
Fixing. 


Gas Charge at Average 
62 Cents per Illuminat- 

1,000 Cubic Ft. Power. 
Per Annum. Candles. 


Total 
Annual 
Description of Lamp. Charge. 
Double burner incan- 

descent lamp 

Single burner incan- 

descent lamp 


Ordinary flat flame 


80 $11.85 $18.18 


40 9.33 12.79 


16 5.27 11.56 


The above figures, which are useful for comparative pur- 
poses, do not supply the most important information—viz., 
the cost of fixing the new lamps in lieu of the existing flat 
flame burner lamps, which is as follows : 


Double burner lamps 
Single burner lamps 

These prices are lower than the first cost in the statement 
above, owing to the credit allowed for the ordinary lamp 
superseded, and which is taken into stock at 20 per cent. 
under first cost, for re-fixing in other parts of the city. This 
has rendered the further purchase of ordinary lamps un- 
necessary. 

Though the experience of the past three years has con- 
clusively proved that the incandescent gas burner cannot be 
used with complete success in the ordinary form of lantern, 
and, therefore, a somewhat heavy first expenditure is involved 
in the adoption of the system, the subsequent advantages are 
so great that a general extension appears irresistible. 








A Lesson Afforded by the Failure of a Gas 
Engine. 
cunertllneina, 

Mr. E. C. Hathaway, Superintendent of the Capital Gas 
and Electric Light Company, of Frankfort, Ky., forwards 
us two photographs, from which the accompanying illustra- 
tions were made. The pictures rather graphically show the 
results of a ‘‘peculiar accident” that overcame a 55-horse 
power gas engine, of the Hicks tandem cylinder type, which 
had been furnishing power in a flouring mill at Frankfort. 

Mr. Hathaway says, in speaking of the breakdown: ‘‘Com- 
ment is unnecessary, for the occurrence shows the utter 
futility of trying to design a gas engine without any ad- 


the motor is likely to be subjected, and how to provide for them 
Any standard sing: 
cylinder engine, to develop 55-horse power, would contain about 6,00( 
pounds more material than the one the wreck of which is shown in 
| the inclosed photographs.”’ 








The Clarke Apparatus for Heating Water. 
emanated 

On June 15th, last, U. S. Letters Patent (No. 584,326) were granted to 
Mr. William C, Clarke (the inventor subsequently assigned the rights 
to the Gilbert & Barker Manufacturing Company, of Massaehusetts), of 
this city, for new and useful improvements in apparatus for heating wa 
ter. Using the words of the specification : 

My invention relates particularly to a device for heating water by gas 
in which a valve in a gas pipe leading to heating burners shall be auto- 
matically opened whenever water is drawn from the vessel heated by 
such burners and closed when water ceases to be drawn. This may be 
accomplished by utilizing the hydraulic pressure in the water pipe lead- 
ing to the heating vessel. All efforts to this end heretofore have been 
in the direction of making a purely automatic non-adjustable device. 
I have found, however, that owing to the great difference in water and 

‘gas pressures in different locations it is essential to the practical use of 
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such a device that it shall be not only automatic in its operation, but 
that it may be accurately adjusted to meet the different conditions to 
which different heaters will be subjected. For example, a heater so 
constructed that its gas valve will be properly opened and shut and a 
proper supply of gas will be carried to the burners whcn it is located in 
the basement of a building may, if located on an upper floor of the 
same building, either fail to open its gas valve at all, or if the gas valve 
is opened such a volume of gas may be carried to the burners as will 
produce a smoky flame. It is essential also, in order to prevent smok- 
ing at the burners, that a percentage of atmospheric air proportioned to 
the quality of the gas shall be mixed therewith, and such apparatus 
must, therefore, be able to conform not ouly to different gas and water 


pressures, but also to the different qualities of gas found in different lo- | 


cations. These requirements have heretofore not been recognized, or 
their importance has been disregarded in all former attempts to con- 
struct apparatus of this class, so that, notwithstanding the evident de- 
sirability of such a device, it has not heretofore come into practical use. 
To meet these conditicns and provide a form of apparatus which, while 
adaptable for use in connection with different qualities of gas and dif- 
ferent gas and water pressures shall at the same time be automatic in 
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‘its operation and shall be simple and durable in its construction, is the 
| object of my invention. 

| To this end I provide two chambers having independent walls and 
| separated by an air space, one of which is connected with a feed-water 
pipe, which supplies a water heating vessel, and the other is connected 
| with a gas pipe, which supplies gas to burners employed to heat such 
vessel, 

In the chamber connected with the water pipe is a piston head adapt- 
ed to be raised by the hydraulic pressure when water is flowing through 
the pipe, and to this is attached a rod or spindle, which projects through 
the wall of the chamber and operates a valve in the gas pipe. 

The separation of the chambers prevents any water that may escape 
around the spindle from entering the gas pipe, and enables me to attach 
to the spindle a pivoted lever, carrying a weight which is adjustable 
thereou, which operates to bring down the piston head and spindle and 
close the gas valve when water is not flowing in the water pipe. By 
this means I am enabled to pack the spindle which projects through the 
wall of the water valve chamber as tightly as may be required to pre- 
vent the escape of water in view of the pressure at the point where the 
device is located, and at the same time to adjust the force operating to 
close the gas valve so that it will overcome the friction of the packing 
and close the valve when water is not flowing, and will, on the other 
hand, permit the water pressure to operate to open the gas valve when 
water is flowing through the pipe. 

In the gas pipe, between the automatic valve and the burners, I pro- 
vide a manually adjustable valve and an air induction port whereby 
air is drawn into the pipeand mingled with the gas and the proportions 
of.air and gas adjusted wiih reference to the quality of gas used, so as 
to regulate the quality of the flame at the burners and prevent smok- 
ing, whatever may be the pressure in the gas pipe. 

The invention will be best understood by reference to the accompany- 
ing drawings, in which— 

Figure 1 shows a vertical elevation, partly in section, of the appara- 
tus ; and Figs. 2 and 3 slf6w the details of a modified form of valve in 
the gas pipe. 

Referring to Fig. 1 of the drawings, A indicates a chamber connected 
with a supply water pipe B. In the chamber A, above the point of 
entrance thereto of the water pipe B, is located a valve disk or piston 
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head a, and from a point in the chamber A above the piston head a a 
pipe C leads to a heater coil D, whence it passes to a hot water cock or 
by branch pipes to the various hot water cocks in a building. These 
cocks, which are the usual hot water cocks located at any convenient 
points of consumption, are not shown in the drawings, not being 
necessary to an understanding of the opération of the apparatus. 
Above the piston head a the chamber A is, as shown in Fig. 1, some- 
what enlarged, so as to permit water from the pipe B when the piston 
head is raised to pass around it and so on to the pipe C and heater 
coil D. 

Below the chamber A, and separated therefrom by an open space, is 
a valve chamber £, connected with a gas pipe G. To the piston head 
a@ isattached a spindle b, which extends downward through the wall of 
the chamber A and intothe valve chamber EZ, where a valve disk car- 
ried upon the spindle b, or the lower end of the spindle itself, is seated 
to form a gas valve e. 

To the spindle b is attached a jointed arm or lever M, pivoted at c to 
a projection on the shell of the chamber A, and carrying an adjustable 
weight m, which serves to draw down the spindle b and close the valve 
e when water is not flowing through the pipe B. The chamber A may, 
if desired, be provided with supporting legs d d, resting upon the valve 
chamber £Z or a part thereof. From the valve chamber £ leads a pipe 
H, forming a continuation of the pipe G, and provided with a manu- 
ally adjustable valve F' and a nozzle h, through which the gas is dis- 
charged into the pipe J, to which are connected the burners J under 
the heater coil D. The end of the pipe J into which projects the nozzle 
h of the pipe F is open, forming an induction air port K, through 
which air is drawn into the pipe J and mixed with the gas. 

While other forms of valve may be employed, the valve F is prefer- 
ably a needle valve, as shown in the drawings, since with this form of 
valve the jet of gas acts most effectively as a piston to draw the air 
through the port K. 

From a point in the valve chamber E back of the valve e a small gas 
pipe f, leads to a pilot burner g, located contiguous to one of the burn- 
ers J. The burners J and the heater coil D are located within a case 
L, beneath which is preferably placed a sink N to receive any water of 
condensation from the burners, which may be provided with a trough 
arm 7, projecting out under the water valve, into which any leakage 
from the water valve will fall and be conducted into the sink N. 

The heating vessel employed must bear such a relation to the inlet 
and outlet water pipes that the water cannot be drawn therefrom more 
rapidly than it is admitted thereto, so that there shall be no break in 
the column of water from the supply water pipe to the point of con- 
sumption. It is essential also that the heater shall admit of the rapid 
heating of the water, which must be raised to the required iemperature 
during its passage therethrough. I find that both these objects are best 
accomplished by using as the heating vessel simply a coil of pipe or 
closed circuitous passage of a capacity not Jess than that of the outlet 
or draw-off pipe. Such a heater will be always full of water, so that 
the water will be under constant pressure from the point of supply to 
the point of discharge, thus insuring the prompt closing of the gas 
valve when water ceases to be drawn, and at the same time the water is 
most effectively heated by reason of the comparatively long time dur- 
ing whicb any given portion of it is exposed on all sides and in a small 
stream to the heat of the burners while passing through the heater. 

In setting the apparatus the spindle b is packed with sufficient tight 
ness to prevent the water from being forced out around the spindle 
under the pressure to which the apparatus will be subjected, and the 
weight m is adjusted upon the arm or lever Mto correspond with the 
water pressure in the pipe Band the friction of the packing around the 
spindle, so that the valve e will be properly opened and shut, and the 
valve F' is adjusted with reference to the gas pressure and the quality 
of gas at the point of location of the heater, so that when the valve e 
is opened a mixture of gas and air of proper proportions and in pro- 
per quantity will be delivered at the burners. 

When water is drawn from a cock connected with the heater coil D, 
the pressure of water in the pipe B wiil lift the piston head a, and the 
water will flow on past the piston head to the heater coil. By the 
movement of the piston head a the spindle b is lifted and the valve e 
opened, and the gas passes on through the pipe H and nozzle h to the 
pipe Jand the burners, where it is ignited by the flame at the pilot 
burner g, which is kept burning for the purpose. Other forms of 
equivalent igniting devices, such as an ordinary electric gaslighter ac- 
tuated by the movement of the gas valve, may be employed for this 
purpose without departing from the spirit of my invention, though I 
prefer to use the pilot light, which is simple and certain in its opera- 
tion. Air is drawn into the pipe J through the port K, by the injection 





of the gas from the nozzle h into the pipe J, and the quality of the gas 
is reduced so that a blue, smokeless flame is produced at the burners. 

In case of a change in the gas pressure or in the quality of the gas 
the delivery of a changed quantity or quality of gas at the burners, 
which would otherwise occur, can be prevented by proper manipula- 
tion of the valve F, so that smoking of the flame can always be pre- 
vented. When water ceases to flow through the pipe B, the piston 
head a and spindle b are carried down by the weight m, and the valve 
e is closed, shutting off the supply of gas. The separation of the valve 
chambers by an open space instead of by a partition or diaphragm, as 
has been done in the attempts heretofore made to construct such an ap- 
paratus, permits any water that may escape from the valve A around 
the spindle b to flow away freely instead of entering the gas pipe, there- 
by choking it and putting stop to the operation of the apparatus, and 
at the same time provides an opportunity for the attachment of the 
lever and adjustable weight thereon, and also enables me to use other 
forms of valve in the gas pipe than the puppet valve hereinbefore de- 
scribed and illustrated in Fig. 1—such, for example, as the rotary 
chronometer valve illustrated in Figs. 2 and 3. In this case the lever 
M instead of being jointed and pivoted on the shell of the chamber A is 
rigid and attached directly to the stem of che gas valve e, which pro- 
jects horizontally through the wall of the valve chamber. When water 
is drawn and the piston head a and spindle b rise, the lever M is lifted 
by means of the spindle b, turning the valve stem P and opening the 
ports of the gas valve, and when water ceases to flow the weight m de- 
presses the lever, turning the valve stem P in the opposite direction 
and closing the valve. ; 

By means of my improvements I provide a means for heating water 
by gas with the least possible consumption of fuel, which I have proven 
by actual use to be practical and certain iu its operation and adaptable 
to the various conditions to which such a heater can be subjected. 

I am aware that the automatic opening of a gas valve by means of 
the hydraulic pressure in a water pipe has heretofore been suggested 
and employed in connection with the so-called ‘* geyser” water heaters. 
In all practicable forms of such apparatus, however, the water supply 
has been controlled by a manually operated valve located between the 
heating vessel and the source of supply in addition to the automatic 
valve in the water pipe, and the water has been discharged freely into 
the heating vessel instead of passing through it under pressure. With 
this arrangement it is necessary to locate the heater close to the point 
of consumption, with the attendant disadvantages of heat and vitiated 
air, instead of in the basement or at any convenient part of the build- 
ing remote from the point of consumption, as in my device. 

The importance of my invention will be readily apparent to those 
skilled in the art in which a practically working automatic device for 
the purpose has long been desired, but hitherto unknown. 

It is apparent that where the pressure of the water, the pressure of 
the gas, and the quality of the gas are not liable to change the adjusta- 
bility of the valve closing mechanism and adjustability of the gas 
supply opening h have their principal utility in adjusting the machine 
to the particular circumstances of each use when it is first set up. 

By the expression ‘normally open water supply pipe” used in the 
claims I do not exclude the presence of the piston head a in the valve 
chamber A, which merely operates to effect the movement of the gas 
valve, but only any arrangement of cocks or valves by which in the 
normal operation of the device the connection between the heater and 
the water supply pipe will be shut off. 

What I claim as new, and desire to secure by Letters Patent is : 

1. In an automatic water heater the combination of a normally open 
water supply pipe, a water chamber in the water pipe, a piston head in 
said chamber adapted to be opened by the flow of water through the 
chamber and closed by gravity when the flow of water is stopped, a wa- 
ter heater located in the water pipe and arranged to be continuously 
filled with water, gas burners in operative proximity to the water 
heater, a gas pipe leading to the gas burners having an air induction 
port and a manually adjustable gas outiet, a gas valve chamber in the 
gas pipe separated from the water chamber by an interposed open 
space, a gas valve in the gas valve chamber, a valve stem connecting 
the gas valve with the said piston head, a lever pivoted to the valve stem 
and provided with an adjustable weight for assisting in closing the 
valve, and means for automatically igniting the gas at the burners, 
substantially as and for the purposes set forth. 

2. In an automatic water heater the combination of a normally open 
water supply pipe, a water chamber in the water supply pipe, a piston 
head in the chamber adapted to be opened by the flow of water through 
the chamber and closed by gravity when the flow of water is stopped, a 
water heater located in the water pipe and arranged to be continuously 
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illed with water, gas burners in operative proximity to the water 
ieater, a gas pipe leading to the gas burners haying an air induction 
ort and a manually adjustable gas outlet, a gas valve chamber in the 
ras pipe separated from the water chamber by an interposed open space, 

gas valve in the gas valve chamber, a valve stem connecting said gas 
valve with said piston head, a weight connected with said stem for as- 
isting in closing said valve and means for automatically igniting the 
vas at the burners, substantially as and for the purposes set forth. 

3. In an automatic water heater the combination of a normally open 
water supply pipe, a chamber in the water supply pipe, a water heater 
ocated in the water pipe and arranged to be continuously filled with 
water, gas burners in operative proximity to the water heater, a gas 
pipe leading to the gas burners, a gas valve chamber in the gas pipe in 
alignment with the chamber in the water pipe and separated therefrom 
»y an interposed open space, a gas valve in the gas valve chamber for 
controlling the flow of gas to the burners, a piston head in the chamber 
in the water pipe mechanically connected bya single stem with the gas 
valve and operating to open the gas valve when water is drawn from 
the heater and means for automatically igniting the gas at the burners, 
substantially as and for the purposes set forth. 








Young and Glover’s Naphthaline Remedy.' 
‘loess 

At this year’s meeting of the Gas Institute there was a paper by 
Mr. Wm. Young, of Peebles, and Mr. Thos. Glover, of West Brom- 
wich, dealing with the naphthaline difficulty, and in which sugges 
tions were made for overcoming it. The process sketched out in that 
paper has been patented, and in view of the importance and interest of 
the subject we now reproduce the patent specification practically in 
full. In the specification the name of Mr. Samuel Glover, of St. 
Helens, is associated with those of Mr. Young and Mr. Thos. Glover. 
The document (No. 20,125 of 1896) is practically as follows : 


The Invention.—This invention relates to the manufacture of illumi- 
nating gas, and it comprises improved methods or processes having for 
their object the remedying of certain difficulties which have been ex- 
perienced when coals are carbonized at very high temperatures with 
the view of producing a large volume of gas from a given weight of 
coal. When coals are carbonized at a very high temperature there is 
produced a large volume of gas but a comparatively small quantity of 
condensible hydrocarbons, in the form of tar, the large volume of gas 
being mostly derived from the decomposition of hydrocarbon products, 
which would be left as tar on carbonizing the coals at lower tempera- 
tures. The decomposition of the volatile and gaseous products from 
the coal, when carbonized at very high temperatures, has also the 
effect of considerably altering their constitution, for whilst lessening 
the yield of liquid products, the percentage of naphthaline is so largely 
increased that there is difficulty experienced in getting the liquid con- 
densible products to take it up in solution during the condensing pro- 
cess, the consequence being that the gas is liable to carry forward in 
diffusion a part of the naphthaline, which is subsequently deposited 
during thedistribution of the gas in the mains and services, more or 
less closing them up and giving much trouble in various ways. The 
gas produced from the coal carbonized at very high temperatures, al- 
though large in volume, has a low illuminating power. 

The object of this invention is to overcome those difficulties, and it 
consists in providing and applying a supplementary supply of hydro- 
carbon fluids to wash or otherwise act upon the gases produced at high 
temperatures, so as either to absorb and remove the naphthaline ordi- 
narily left in the cooled gas, or to carburet the gas in such a manner as 
will increase the illuminating power and prevent the naphthaline being 
deposited in the crystalline or solid form. This supplementary supply 
of hydrocarbon liquids for the treatment of the high temperature gas 
may be derived from various sources, dependent upon the convenience 
and economy in the supply and the treatment to which it is desired to 
submit the high temperature coal gases, and it may also be supplied in 
various stages during the process of manufacture, dependent upon the 
constitution of the hydrocarbon supply. 

When the sole object is the removal of the naphthaline from the 
gases produced at high temperatures, any liquid hydrocarbon that has 
a large solvent power for naphthaline vapor may be employed, such as 
the distillates of ordinary coal or oil gas tars, or the distillate of the tars 
recovered from blast furnace gases, or other cheap hydrocarbon liquids. 
When such distillates contain naphthaline in solution they are cooled 
to a low temperature, which causes the naphthaline to separate in the 
crystalline form, when it is removed by filtration through any suitable 
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filtering press. These hydrocarbon liquids so prepared are applied to 
the treatment of the high temperature gases by bringing them into in- 
timate contact with such gases (in a manner similar to that by which 
water is employed to dissolve the ammonia out of the gas) in any con- 


venient form of washer or scrubber, after the high temperature gases 
have been cooled and freed, as far as possible, from the high tempera- 
ture tars and naphthaline. 

When first brought into contact with the high temperature gases the 
solvent hydrocarbon liquids act somewhat differently, dependent upon 
their constitution. If of a high boiling point they will! at first not only 
dissolve out of the gas the naphthaline, but also a part of the other 
hydrocarbon illuminants. On the other hand, if the hydrocarbon 
liquids having a low boiling point be present in the solvent hydrocar- 
bon fluid they will, owing to their high vapor tension, be partially 
volatilized and diffused through the gas, whilst the naphthaline, owing 
to its comparatively low vapor tension, will be absorbed ; but whatever 
may be the original constitution of the washing hydrocarbon liquids 
they, after a short time, either become saturated with the illuminants 
present in the gas or give up to the coal gas such a portion of the vapors 
of the volatile hydrocarbons that may be present in them as to bring 
about a balance of the affinities in those respects. Thereafter the solvent 
power of the washing liquid is confined to the dissolving of the naphtha- 
line out of the gas. Or, instead of allowing the hydrocarbon liquids, 
with high boiling points, so employed to wash the gas to become satu- 
rated by dissolving the illuminants present in the gas, their solvent 
power may be restricted to the dissolving out of the naphthaline, by 
keeping them, by means of a steam coil or other equivalent, at a tem- 
perature sufficiently high to prevent them absorbing the illuminants 
having a high vapor tension, whilst yet low enough to allow them to 
absorb the naphthaline with the comparatively low vapor tension ; or 
the absorbent liquid hydrocarbon may have added to it, prior to it being 
brought into contact with the gas, such quantity of volatile hydrocar 
bons as will limit the action of the absorbing fluid to the dissolving out 
of the naphthaline. 

On the washing hydrocarbon liquid becoming so charged with naph- 
thaline that it ceases to be effective in washing the gas it is drawn off 
from the scrubber and refrigerated, which causes the naphthaline held 
in solution to crystallize out, when it is separated by filtration. The 
washing hydrocarbon liquid is then returned to the scrubber for re-use. 
Should the high temperature gases not have been perfectly cooled or 
freed from tarry matters prior to being brought into contact with the 
washing hydrocarbon fluids, they become so contaminated with tarry 
matters that the naphthaline absorbed from the gas by the washing 
liquid cannot be separated by simply cooling and filtration. They 
require to be subjected to a preliminary distillation to fit them to under- 
go the filtering process. 

How to Apply it.—In the case of a gas works where plant exists for 
the distillation of the ordinary coal tars this mode of applying the in- 
vention can be very conveniently carried into effect by collecting the 
early part of the distillate of the tar, separating the naphthaline which 
may be present in solution by refrigeration and filtration, and using 
this distillate so prepared in any convenient scrubbing or washing ar- 
rangement to wash the cooled high temperature gases and free them 
from naphthaline, whilst at the same time the benzol and the other hy- 
drocarbons are volatilized into the gas, adding to the illuminating 
power. On the coal tar distilla.e ceasing to be effective in scrubbing 
the gas, it is either run direct to tar well, or sent back to the tar stills to 
undergo distillation and filtration, and may thus be prepared for re-use. 

When the object is to carburet or increase the illuminating power of 
the gas produced from coal at high temperatures, whilst at the same 
time removing the naphthaline, or otherwise preventing its precinita- 
tion in the solid form, the necessary hydrocarbon liquids are specially 
produced or prepared for the purpose by subjecting some hydrocarbon- 
aceous substance to carbonization or cracking up at such a low temper- 
ature, in any convenient retorting arrangement, as will insure the pro- 
duction of a considerable volume of high-quality gas and as large a 
production as possible of liquid hydrocarbon products as free from 
naphthaline as to be suitable to absorb the naphthaline from the coal 
gas produced at high temperatures, and containing volatile hydrocar- 
bons suitable for being diffused through the high temperature gas, to 
add to its illuminating power and prevent any naphthaline that may es- 
cape absorption and accompany the gas from being subsequently depos- 
ited in the solid form. > 

The hydrocarbonaceous substance suitable for the production of the 
hydrocarbon fluids for the washing out of the naphthaline and the 
carbureting of the coal gas produced at high temperatures by carboniz- 





ing or cracking up at low temperatures are coals, shales, or other sim- 
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ilar solid bituminous substances, or liquid hydrocarbons that have been 
produced at low temperatures, such as blast-furnace, petroleum, or 
paraffine oils. The products resulting from the carbonizing or crack- 
ing up of those substances at low temperatures are brought into inti- 
mate contact (either whilst still hot and in the form of vapor suspended 
in, the accompanying gas, or after having been cooled) with the coal 
gases that have been produced at high temperatures, after such gases 
have been cooled and freed as far as possible of the accompanying tars 
and naphthaline. The volatile products from the carbonizing or crack- 
ing up of the hydrocarbonaceous substances at low temperatures are 
thus diffused through the high temperature coal gas, whilst the low 
temperature condensed products are at the same time enabled to absorb 
the naphthaline ; and should a part of the naphthaline escape absorp- 
tion and pass away with the gas, it is either held in diffusion, or other. 
wise, prevented from being deposited in the solid form by being ab- 
sorbed and dissolved by the accompanying condensible liquid pro- 
ducts. 

A Modification.—The condensed liquid products that have been thus 
once used to treat the coal gas, if found to contain considerable quan- 
tities of low temperature products (paraffines and olefines), are again 
subjected to further cracking up at low, but yet increased tempera- 
tures, so as to produce a further supply of liquid hydrocarbons free 
enough from naphthaline to enable them to be re used to absorb that 
substance from, and to carburet, the high temperature coal gases in the 
manner just described, the process being repeated till the quantities o! 
naph' haline accumulating in the condensed products (due to the absorp 
tion of the naphthaline from the high temperature gas, or its produc 
tion during the recarbonizing of the liquid products at the higher tem 
peratures) interfere with their action as washing agents. They are then 
cooled and the crystallized naphthaline filtered out in the manner pre- 
vicusly described. 

A convenient method of carrying out this modification of the 
invention in existing works, involving little alteration or additions of 
plant, consists in dividing the retorts into two sections, a large section 
for the carbonizing of the coal at very high temperatures for the pro- 
duction of a large volume of gas, and a smaller section of the retorts 
for the distillation of a part of the same, or a higher quality of coal or 
shale, at a lower temperature to produce gas of a high illuminating 
power and a supply of condensible hydrocarbon products, suitable for 
carbureting the high temperature gases and of absorbing the naphtha- 
line therefrom. The gases and products from the coal carbonized at the 
high temperatures are passed through the ordinary condensing plant in 
the usual manner. The gases and products coming from the coal or 
shale carbonized at the low temperature are conveyed by a separate pipe 
(preferably kept warm either by lagging with some non-conducting ma 
terial or by means of a steam jacket or internal steam pipe) and com- 
mingled with the condensed high temperature coal gases after these 
gases have been condensed and freed, as far as possible, from tarry mat- 
ters and naphthaline, at or near the terminal of the ordinary con- 
densers. 

In the case of a works where the ordinary condensers are of sufficient 
capacity, and provided with arrangements for drawing off the con 
densed products as precipitated, the low temperature gases and products 
are admitted into the terminal end of the condensing arrangement 
amongst the high temperature gases, and the latter part of the con- 
denser employed to cool the combined gases ; but where such is not the 
case a supplementary condenser or, preferably, a combined condenser 
and washer, must be provided for, bringing the two gases and low tem- 
perature products into intimate contact. 

The denser hydrocarbon products left in the condenser or scrubber 
in which the high temperature coal gases are treated with the lower 
temperature products are somewhat differently dealt with, dependent 
upon their constitution, which, in turn, is dependent on the character 
of the coal or shale from which they have been produced and the tem- 
perature at which they have been carbonized. 

When ordinary bituminous coal or the lower qualities of cannel or 
shale are the materials employed to produce the lower temperature pro 
ducts, the most convenient method is to carbonize them at such a low 
temperature as will produce condensible products which, whilst con 
taining a low percentage of naphthaline, thereby enabling them to act 
as an efficient absorbent of naphthaline, will yet be sufficiently high to 
crack up the major part of the paraffines and produce a large percent: 
age of the olefine and benzol group of hydrocarvons suitable to carburct 
the gas. In such a case the condensed lower temperature products are 
allowed to flow directly to the tar well, as they can, without injury, be 
commingled with the ordinary coal tars. On the other hand, when the 
higher qualities of cannel or shales are employed to produce the lower 
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temperature products, the temperature employed to carbonize in the 
low temperature retorts may, with advantage, be lower, as higher re- 
sults are obtained by subsequently recarbonizing the condensed low 
temperature liquid products. Besides, the tars from such high qualities 
of cannel and shales are, even when distilled at high temperatures, so 
rich in paraffines as to seriously deteriorate the quality of the coal tars 
when mixed with them. Under such conditions the condensed low 
temperature products left from the treating of the high temperature 
coal gases are drawn off from the terminal of the condenser or washer, 
separated and subjected to recarbonization by any of the well known 
methods of decomposing liquid hydrocarbons, the resulting products 
being re-used in washing the high temperature coal gases. 

The proper temperature to employ in the lower temperature carbon- 
izing process necessary to produce the desired results depends upon the 
original moleular structure of each coal, cannel or skale, and can only 
be ascertained by trial with each individual class of material, the tars 
being subjected to distillation and tested for the presence of paraflines 
and naphthaline by the usual well-known methods, and the tempera- 
tures of carbonization regulated accordingly. 

Another Modification.—Another method of applying the invention, 
to prevent the precipitation of napathaline in the solid form from coal 
gases produced at high temperatures, is to volatilize into such naphtha- 
line-charged gas the vapors of any convenient hydrocarbon having a 
solvent affinity for naphthaline, and also having a similar or approxi 
mate vapor tension, in such quantities that in the event of the naph ha 
line-charged gas being subsequently subjected to such a low tempera- 
ture asto cause the naphthaline to precipitate from the gas, there will 
be simultaneously condensed such a proportion of liquid hydrocarbons 
as will dissolve it and hold it in solution. The liquid hydrocarbons 
suitable for such a purpose are the portions of the distillates of coal 
tars, blast-furnace tars, paraffine, and some varieties of petroleum oils 
whose solvent power for naphthaline is considerable and whose vapor 
tension approaches that of naphthaline; and they are volatilized into the 
naphthaline-charged gas in any convenient carbureting arrangement, 
in which the temperature and the quantity admitted can be so regulated 
as to cause the volatilization of the requisite quantity of such volatile 
hydrocarbon to produce the desired result. As the quantity of volatile 
hydrocarbons required varies, dependent upon their constitution, and 
the quantity of naphthaline in the gas, the necessary quantity under 
each circumstance must be ascertained by testing the gas leaving the 
carbureter, by passing through a tube cooled to a temperature to cause 
the precipitation of condensible products. If not sufficiently charged 
with the hydrocarbon liquid the naphthaline is deposited in a more or 
less solid form. If, onthe other hand, more hydrocarbon liquid has 
been added than necessary the condensed matters will not only be 
liquid but will have absorbed aconsiderable portion of the illuminating 
vapor from the gas. The quantity has to be regulated to avoid either 
condition. 








Natural Gas Production in the United States. 
—_ 

Advance sheets of the Eighteenth Annual Report of the United 
States Geological Survey, published last week in the American Manu- 
facturer, and soon to appear, give the following, on the production 
of natural gas in the United States in 1896. 

The difficulty of securing complete returns showing the total amount 
and value of natural gas consumed and the true condition of the fields 
that supply it makes this report in a manner incomplete, although near- 
ly all of the large natural gas companies have furnished satisfactory 
returns toletters of inquiry. Yet the character of natural gas and the 
manner of its production and use make the collection of statistics con- 
cerning it more difficult and unsatisfactory than the collection of those 
pertaining to petroleum. Petroleum is of little value at the points of 
production. It must be sold in the crude state and afterwards trans- 
ported to the refiner, who separates it into merchantable products. 
Natural gas, however, ueeds no process to make it marketable. It 1s 
always consumed in its natural condition except in a very few instances. 
Its consumption begins at the mouth of the well and ends at the last foot 
of the pipe line. It is often found associated with oil-bearing strata in 
ihe higher portions, the gas field forming for miles, as it does in many 
instances, a border to the oil fields. It is almost indispensable as fuel 
for drilling wells and pumping them and for operating the pumps that 
feed the pipe lines. There are a large number of persons associated 
with the production and transportation of oil and there are numerous 
farmers who consume large quantities of natural gas without payment, 
and therefore without record of value. It is probable that if all the 
natural gas thus consumed were reduced to the value of fuel displaced 
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Approximate Value of Natural Gas Produced in the United States from 1888 to 1896. 





























State. 1888. 1889. 1890. 1891. 1892. 1893. 1894. 1895. 1896. 
Pennsylvania .... $19,282,375 $11,593,989 $9,551,025 $7.834,016 $7,376,281 $6,488,000 $6,279,000 $5,852,000 a$5,528,610 
Now XOPFE.. 665... 332,500 530,026 552,000 280,000 216,000 210,000 249,000 241,530 256,000 
CHW isigtadrduiseces 06 1,500,000 5,215,669 4,684,300 3,076,325 2,136,000 1,510,000 1,276,100 1,255,700 1,172,400 
West Virginia .... 100,000 12,000 5,400 35,000 500 123,000 395,000 100,000 b640,000 
DR os 0% cs ces 1,320,000 2,075,702 2,302,500 3,942,500 4,716,000 5,718,000 5,437,000 5,203,200 05,043,635 
PI coce checkers Seseeccnc 10,615 6,000 6,000 12,988 14,000 15,000 7,500 6,375 
EE ee a ee 2,580 30,000 38,903 43,175 68,500 89,200 98,700 99,000 
K@msas....cccsesee  ceccccces 15,873 12,000 5,500 40,795 50,000 86,600 112,400 124,750 
WMO ekGceexee -eavedaenc 35,687 10,500 1,500 3,775 2,100 4,500 3,500 1,500 
MUMMERS cinceia. “dccalacuaits 375 ( 250 100 100 100 100 60 
SOMME deakedeisee Sdccavads 1,728 6.000 e -waiwes 100 50 50 > errr. 
UP adssete races ees icenss 150 { " P civeew:  veewkade 500 500 20,000 20,000 
SOUS DOROI: 666 ccccccens 25 J Ro ageing ladateads  tcteaeas 12,000 7,000 4,500 
CRNIOMeitiites: caneeenes 12,680 33,000 30,000 55,000 62,000- 60,350 55,000 55,682 
Other States....... 75,000 1,600,000 1,600,000 250,000 200,000 100,000 50,000 50,000 50,000 

Total.... $22,629,875 $21,107,099 $18,792,725 $15,500,084 . $14,800,714 $14,346,250 $13,954,400 $13,006,650 $13,002,512 
a Includes $912,000 worth of gas produced in Pennsylvania but consumed in New York and Ohio. 
b Includes $126,070 worth of gas produced in West Virginia but consumed in Ohio and Pennsylvania. 
c Includes value of some gas produced in Indiana but consumed in Ohio and Illinois. 
Natural Gas Records in 1895 and 1896. 
SS Pennsylvania—— — Indiana —- ———-—— Ohio —- ——_-. 
1895, 189 1895. 1896. 1895. 
Amount received for sale of gas or value of gas consumed.. $4.420,208 $4,054,791 $1,639,056 $1,589,276 $834,239 $706,212 
Value of coal or wood displaced...............eeeeceeeeees $4,796,283 $4, 162,845 $2,414,621 $2,208,910 $1,153,258 $788, 262 
TORII PAPO WUE gioco oes ctcccccncccvccuvcecsececsccs 182,944 171,104 72,019 62,991 45,537 33,982 
Iron and steel works supplied... ...........c cess ceecccees 24 29 7 5 0 0 
oe Oe en eee 36 45 21 20 1 0 
Other establishments supplied................ccececececee: 580 648 414 583 158 198 
Total establishments supplied.................020eceeeeceee 640 722 442 609 159 198 
Total wells producing, January 1............. cee eeeeeeee 1,409 1,522 787 931 310 307 
Total producing wells drilled... ......... .cccccccvecscsces 217 200 189 182 78 39 
Total wells producing, December 31...................000 1,522 1,629 936 1,042 307 317 
ee I ik eet rniinkcd ons « PEMenicai knee ecnns 20,950,905 23,430,836 10,774,780 11,484,329 4,083,050 4,099,864 
Total establishments reporting.... .............+--00+- 9 91 205 205 59 59 


the total value would be increased at least 30 per cent. over the value 
of that transported and sold by regular pipe-line companies making re- 
turns. The declining pressure throughout the natural gas districts, as 
noted year after year, has continued during 1896. No new fields have 
been opened up, although several of the older ones have been extended. 
Several of the companies transporting gas have found their pipes too 
small, with the reduced pressure, to convey the gas to their consumers, 
and have added gas-compression pumps to their plants. In some in- 
stances the suction at these pumps in the lines leading from the wells 
is below that of the atmosphere. Of late a closer watch has been kept 
on the condition of the pipe lines, and the numerous small leaks at the 
joints and elsewhere, that were in former years neglected, are now 
more carefully repaired. 

The natural enemy to the life of a gas well is water, generally salt 
water. The gas may at first be dry, owing to the heavy pressure hold- 
ing it back, but as the pressure decreases water becomes noticeable. It 
may come from the gas rock just below the bottom of the hole, it may 
vome in with the gas, or it may force its way past the packer. In any 
event, reduced pressure invites it, and this water must be removed or 
the life of the well is cut short. In former years it was the custom, 
and it is now to a great extent, to exhaust the water by what is known 


as ‘‘ blowing the well.” This consists in disconnecting the well from | 


the main line and opening the gate at the top of the tubing, allowing 
the gas to discharge itself into the air. This it does in large volumes. 

The general adoption of gas-saving appliances since the introduction 
of the meter has helped to cheapen natural gas in the household. The 
manner of consuming natural gas under boilers has been greatly im- 
proved in numerous instances. Instead of passing out of the open or 
perforated end of a pipe, the flow of gas is divided by a number of 
small openings, entangling a portion of air before the gas is ignited. 
The greater the number of these divisions and the lower the pressure, 
up to a certain limit, the more perfect will be the combustion. 

The calorific value of natural gas as compared to artificial gases is 
generally quite high. Butk for bulk, it is one-third greater than the 
ordinary illuminating coal gas, and about double that of enriched wa 
ter gas. Both composition and calorific value vary somewhat from 
field to field. By calculating the value of the component parts of a 
number of gases from different fields Prof. F. C. Phillips, of the West- 
ern University, Allegheny, Pa., determined the range of from 1,110 to 
1,300 pounds of water at the boiling point evaporated by 1,000 cubic 
feet of natural gas, the average being 1,205. This, multiplied by 966, 
the number of British heat units required to evaporate 1 pound of wa- 
er, equals 1,164,030 British heat units in 1,000 cubic feet of natural gas 
of average quality. This high calorific value is of use for comparison, 


but is not reached in practice, although natural gas, when consumed 
with care, approaches it much nearer than any other fuel. 

The following comparison gives the relative values of the different 
fuels in general use in boilers properly constructed and proportioned to 
their work. 

Twenty cubic feet or 1 pound of natural gas will evaporate 20 pounds 
of water at 212°. 

Sixteen cubic feet of natural gas or 1 pound of oil will evaporate 16 
pounds of water at 212°. 

Ten cubic feet of natural gas or 1 pound of coal will evaporate 10 
pounds of water at 212°. 

Ten cubic feet of natural gas, therefore, equals 1 pound of coal, or 
20,000 cubic feet of natural gas equals 2,000 pounds or 1 short ton of 
coal ; 4,800 cubic feet of natural gas equals 300 pounds of oil (1 barrel 
34° B.); 4} barrels of oil equals 1 ton of coal. 

The recent improvements in the gas engine adapted for using natural 
gas have added much to its value, especially where the constant drains 
on the fields have lessened the production of the gas. The same amount 
of gas is capable of doing much more work when used in the gas engine 
than when it is burned under a boiler, asthe following table comparing 
the different types of engines will show: 


Fuel per Indicated Horse Power per Hour. 


Equivalent of Gas 
and Coal. 





Gas. Coal. 





Type of Engine. Cu. Ft. Pounds. 
Wateral GOO GRINS. 2.2. cccccccsccccvccccccs 13 1.3 
Triple expansion condensing..............-. 16 1.6 
Double expansion eondensing...........---. 20 2.0 
Single cylinder and cut-off.................- 40 4.0 
Ordinary high pressure with eut-off......... 75 7.5 


The specific gravity of natural gas varies from 0.55 to 0.60 as com- 
pared to dry air at 60° F. and at an atmospheric pressure of 30 inches of 
mercury. Dry air at the above temperature and pressure weighs 76.5 
pounds per 1,000 cubic feet. The composition of nearly all natural gas 
closely resembles marsh gas, CH,. In the Appalachian gas the amount 
of nitrogen varies from 2 to 15 per cent. The paraffine series, whose 
composition is nearly equivalent to methane or marsh gas (75 per cent. 
of carbon and 25 per cent. of hydrogen), constitute 85 to 88 per cent. of 
the whole. : 

The Ohio and Indiana gas has about 0.20 per cent. of sulphureted 
hydrogen in its composition. The amount of air required to consume 
1,000 cubic feet of natural gas of average composition is slightly less 
than 11,000 cubic feet, or about one part gas to 11 of air. In practice it 
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is best not to use the full amount necessary for complete combustion, 
and the proportion of one to ten will give better results. 

The use of natural gas in connection with burners using a mantle of 
alkaline earth (thoria, etc.), has placed it at the head of the cheap il 


perusal of an ordinary text book. At the recent meeting of the North 
of Ireland Association of Gas Managers, a description of an apparatus 
claimed to be in use ata railway station in Ireland, and to yield satis- 
factory results, was submitted. But the event was shorn of much of 


luminants where the gas can be had for 25 cents or less per 1,000 cubic | the interest attaching to the advent of acetylene on such an occasion, 
4 | 
feet, and as from 35 to 45-candle power can be secured by consuming | by the fact that the author was not present. 


24 cubic feet per hour, this natural product has little to fear from the 
competition of artificial gases or the electric light. Natural gas in an 
Argand burner, with a chimney, consuming 5 cubic feet per hour, fur- 
nishes about 12-candle power, andif consumed in an ordinary tip, using 
5 or 6 cubic feet per hour, about 6-candle power. Some natural gases 
contain a very slight percentage of the heavier hydrocarbons, which 
adds considerably to their value as illuminants when used without the 
mantle. : 

The difficulty of securing any statement showing the full value of 
natural gas consumed has already been discussed. The manner of ob- 
taining statistics and the number of companies reporting remain about 
the same from year to year, and therefore a comparison by years fur- 
nishes a true indication of the value and the conditions of production and 
thle of this unstable article. The prices have remained very nearly 
uniform during the years 1895 and 1896, and the value of the product 
therefore affords an index to the quantity consumed, since a large pro- 
portion of the gas during these years was measured by meters. Previous 
to 1894 the prices were much lower. A great amount was consumed 
unmeasured, and the money value does not very closely represent the 
the number of cubic feet. It will be noticed that the values for 1895 
and 1896 are nearly identical. 

In the table on the preceding page is given the approximate value of 
natural gas produced in the United States from 1888 to 1896, by States. 

The table of natural gas records was compiled from the statements of 
all companies making full returns in 1895 and 1896. Many gas com- 
panies do not keep their accounts in such manner as to be able to fur- 
nish all of the information requested. In 1896 full returns were re- 
ceived from 355 companies and individuals—91 in Pennsylvania, 205 
in Indiana, and 59 in Ohio, and these are compared with the reports 
made by the same companies in 1895. 

In Pennsylvania the value of gas consumed by the 91 companies re- 
porting in full was $4,054,791, out of a total for the State of $5,528,610, 
in Indiana the value reported by the 205 companies was $1,589,276, out 
of a total value of $5,043,635 for that State ; in Ohio the value stated 
by the 59 companies reporting in full was $788,262, out of a total value 
of $1,172,400. These facts indicate that the returns from Pennsylvania 
are much more complete than those of the other States named. 

The value of the coal and wood displaced in Pennsylvania is slightly 
greater than that of the natural gas ; in Indianaand Ohio, on the con- 
trary, the value of the gas is shown to be very much less than that of 
the wood and coal displaced. The gas market of northwestern Ohio 
and that of the Indiana field extend beyond the coal districts. In 
Pennsylvania a large proportion of the gas is consumed in the bitumi- 
nous coal regions. The nuinber of domestic fires shows a falling off in 
all three States, especially in Ohio. The number of wells drilled in 
Pennsylvania in 1895 and 1896 is nearly the same. 








SPECIAL ENGLISH CORRESPONDENCE. 
<ontiillitienesne 
COMMUNICATED BY Norton H. Humpurys. 
SALISBURY, ENGLAND, Sept. 10th, 1897. 
Acetylene Gas.—The Incandescent Gas Burner in the Streets at 
Liverpool.—Naphthaline Troubles. 

Notwithstanding the unpractical character of acetylene and its un- 
suitability in many respects for ordinary everyday operations, as 
compared with illuminating gas as manufactured and distributed by 
existing companies, the subject is a very fascinating one to inventors. 
Scarcely a day passes without an application referring to a ‘‘ new and 
original” process for storing or generating acetylene, being deposited 
at the patent office. Nor is this a matter for surprise, bearing in mind 
the remarkable simplicity of the method by which it can be generated 
from calcium carbide, and the quality of the product as regards light 
producing powers. There is a remarkable feature, and that is the 
possibility, according to these inventors, of performing such a very 
elementary operation in so many hundreds—I might almost say thous- 
ands—of ways. But whatever the method used, the fact that a very 
large amount of light producing energy can be rendered available by 
means that might almost be called automatic, is extremely interesting 
to scientists, though not unlikely to prove a pitfall and a will-o’-the- 
wisp to the dabbler, whose knowledge of science dates only from the 





The apparatus presents several features worthy of notice, and the de- 


signer has very wisely avoided attempting to automatically regulate the 


production according to the consumption. The generator is provided 
in duplicate, and resembies a small purifier box, being circular in plan 
and fitted with a removable lid which seals in a lute 12 inches deep. 
The gas outlet is in the side immediately below the lute, and there is a 
water supply consisting of funnel and U-tube, and an overflow with 
trap, just below the level of the gas outlet. The gas outlets of the two 
vessels are furnished with cocks and joined together by a tee piece. A 
series of horizontal trays are attached to a vertical central lifting rod, 
and there is a door at the base of each vessel for cleaning. The method 
of working will be obvious. The generators being connected up to a 
small washer, which is charged with solution of sulphate of copper for 
absorbing phosphoreted hydrogen, and a gasholder of ordinary con- 
struction, one of the generators receives a charge of 25 pounds of cal- 
cium carbide, placed on the trays. The lid is put on and clamped down, 
the outlet opened, and a regulated supply of water admitted by the 
funnel. Reaching the bottom tray first it causes evolution of acetylene 
to commence, and this is maintained as the water rises from tray to 
tray, and the rate of production can be adjusted by the water tap. 
When the charge is nearly worked off, or sooner if desirable, the 
second vessel is started in a similar way. By having a spare set of 
trays, which can be loaded before moving the cover, a fresh charge can 
be rapidly introduced. 

There was some discussion as to the price of carbide per ton. One 
speaker who had tried to buy some was asked £45 per ton, and another 
put the price at £28. A ton will yield 8,000 to 10,000 cubic feet in prac- 
tice, so at the lowest estimate the cost for material alone is somewhere 
about £3 per 1,000 cubic feet of gas. Prof. Macadam remarked on the 
danger due to the presence of phosphorus in the lime from which the 
carbide was made. It would lead to the production of spoutaneously 
inflammable phosphoreted hydrogen, when water was added to the car- 
bide. The presence of calcium sulphide in the carbide would cause 
great liabity to explosion. These compounds would be produced first, 
just when there was likely to be a trace of air left in the generator. 
After this explanation, it appears to be rather superfluous to use a 
solution of copper to remove an impurity, that if present at all, will 
probably blow the apparatus to pieces. 

One of the most valuable contributions to the literature of public 
lighting is a report recently presented by Mr. C. R. Bellamy, the Super- 
intendent of Street Lighting, to the Corporation of Liverpool. It in- 
cludes full details of several experiments on a large scale with incan- 
descent gas burners, and also an illustrated description of a lantern 
specially adopted for that purpose, having a lighting door at the top, so 
that the torch may be applied above the chimney. A large number of 
tests were made as to the actual illuminating power afforded by the 
burners, including not only new mantles, but also some that had been 
in actual use for varying periods of time. The maximum duty obtained 
was 20 candles per cubic foot of gas, and 13 candles was considered a 
fair average estimate throughout the life of the mantle in practice. The 
first test consisted of fixing 154 burners in ordinary high power lanterns, 
two or three in each. Though the saving in gas was large, there was 
extra expense for lighting and breakage. As the result of a year’s 
working the average requirement per burner was 13 mantles, 12 chim- 
neys and 8rods. The pilot light was found to be unreliable, to deter- 
iorate the mantle, and to use about 1,500 cubic feet of gas per annum, 
and altogether, with every possible care, the cost was found to be 
£1 4s. 6d. per annum beyond that of an ordinary burner. With a view 
of meeting these objections, a special lantern was devised, in which the 
gas could be used under the best conditions as regards ventilation, suit- 
ability of position, freedom from vibration and capability of being 
lighted by the ordinary torch and pole. Nearly 2,000 burners had been 
in use for 9 months under these improved conditions, including 901 
lanterns and lighting 19 miles of streets. The ordinary lamplighters 
were not allowed to undertake the renewals of mantles, but a special 
staff of inspectors and fitters was employed for that purpose. It is 
thought that, eventually, the whole may be handed over to the care of 
the lamplighters. Many of the mantles lasted 6 months, some as long 
as 9, and the average requirement per burner per annum was only 2,5 
mantles, and 2,5, chimneys, representing a cost of less than 4s. 6d. per 
annum, The first cost of a double burner incandescent, giving 80 
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candles power, was £2 7s. 5d. and the annual charge £3 12s. 9d. ; “ 


single light cost £1 17s. 4d., and £2 11s. 2d. per annum ; 


annual charge was £2 6s. 3d. In concluding, the author states that 


while an ordi- | 
nary 16-candle flat flame burner would be supplied for £1. 1s., and the | 
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powerful factor in this matter, but I have not seen any report showing 
how far improvements in that respect may be adopted as a cure. In 
the usual way, condensation is conducted in a somewhat rough-and- 
ready manner, the external air being left to do the work, without 


. e ‘ | ‘ - ‘ . ° ° 
the experiments conclusively prove that the incandescent cannot be | regard to climatic variations of temperature, or to the quantity of gas 
used with complete success in the ordinary lantern, and therefore a | to be treated from day today. If the condensers could be immersed in 
somewhat heavy first cost is involved in the adoption of the system. | water, inclosed, or otherwise put under control, so that the cooling 


But the advantages secured are so great that a general extension ap- 
pears irresistible. 

This is a powerful testimony from an independent source in favor of 
the new system. For the trifling charge of 16s. 4d. per lamp in the 
first place, and about 5s. more per annum, a 40 candle light can be ob- 
tained in place of a 16-candle. The writer has had an experiment, in- 
cluding the use of 8 incandescent burners in ordinary street lanterns 
on hand for 18 months, and found that, with nospecial precautions, the 
cost per burner per annum for renewals of mantles, ete., was under 8s., 
as compared with the ordinary fiat flame lanterns. Special burners for 
street lamps, fitted with basin shaped bulbs instead of chimneys, can be 
obtained, and are a great improvement, reducing the breakage of glass 
to a mere nominal quantity. And in adopting the system on anything 
like a substantial scale, itis much the better plan to follow the Liver 
pool lead, and provide a complete new outfit, rather than to attempt to 
utilize the existing lanterns. By exercising a little judgment, and in- 
troducing the new system gradually, it is possible to avoid having old 
pattern lanterns left on hand. Apart from Liverpool, the success at- 
tained at Winchester and other towns has attracted attention, par- 
ticularly in places where electric clouds are blowing up, and the 
present season will see a great extenston in the use of gas incandescent 
street lighting. 

And this will tend to again raise the question of illuminating vs. heating 
power. In many districts 30 to 40 per cent. of the gas made is used for pur- 
poses other than lighting, which really means that its heating proper- 
ties are turned to account, and not the illuminating ones. It is a ques 
tion of heat units only, and a ‘“‘ blue” gas of simiiar heating value 
would answer just as well. Add to this the very large and increasing 
number of incandescent gas burners in use as coming under the same 
category, and it is evident that heat is gradually outstripping illumina- 
tion. So it will not be long before the calorimeter will be a better prac- 
tical test of the quality of the gas than the photometer. With this a 
different set of financial conditions will come in, as the supply of heat 
units is a different thing from furnishing candle power. Beyond the 
fact that a high quality illuminating gas is slightly better than a low 
quality, there is no connection between photometrical and calorific 
value, and the question of getting the highest possible yield of heating 
value per ton of coal is different from working with candle feet in view. 

Some interesting information on the vagaries of naphthaline deposits 
is afforded by a communication presented at the recent meeting of the 
French Society of Gas Managers. For 25 years the taps on the street 
lamps of a town in Russia had been placed below and outside the lan- 
terns. The variations of temperature range from 50° to 120° F., and no 
trouble from stoppages was experienced. But the introduction of gen- 
erator furnaces at the gas works had the unexpected and undesirable 
effect of causing naphthaline deposits at the taps. After some experi- 
ments, the taps were placed inside the lantern, about 3 inches below the 
flame, and this obviated further trouble, though slight deposits are oc- 
casionally found in the service pipes. Obstructions removed from ser- 
vice pipes were examined, and the author experimented and discovered 
that he could produce them by artificial means, and came to the conclu- 
sion that condensation by cooling, and re-evaporation by raising of tem- 
perature is continually going on in a system of gas pipes, to an extent 
proportioned to the variations in temperature. This is all in accordance 
with general experience. It is well known that the naphthaline diffi 
culty runs side by side with high yields per ton, and that gas produced 
under such conditions will ‘‘ deposit’ upon the slightest inducement in 
the way of change of temperature. Coniplaints as to quality of the 
gas usually make their appearance with the first autumn frost, so that 
it is a very general practice to take extra care in the way of keeping up 
the illuminating power at this season of the year. Contact with damp 
earth, or a sudden constriction or blank end, will also assist in securing 
this undesirable visitor to the interior of the main or service. The suc- 
cess of the operation above mentioned would appear to be due to the 
fact that the gas is burning throughout the night, at the time when the 
lowest extremes of temperature prevail. And it is evident that gas 
managers who want to enjoy freedom from the naphthaline bogey must 
be satisfied with moderate yields in the retort house, and must take ev- 
ery care to protect the mains and services from extreme variations of 
temperature. It has been pointed out that careful condensation is a 





could be adjusted as desired, some useful, practical information could 
be obtained. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


——_ - 





THE proprietors of the Phoenix Gas Company, of Fishkill, N. Y., 
give notice that, until further notice, Mr. Calvin Bushnell is their 
authorized agent for the collection of all moneys due the Company. 





THE committee chosen by the shareholders of the Louisville (Ky.) 
Gas Company, consisting of Messrs. Udolpho Snead (Chairman), W. 
H. McKnight and K. W. Smith, of Louisville, and J. A. Cheek, of 
Danville, Ky., have now deposited under their control 22,248 shares of 
stock out of a total of 26,750 shares owned by individual stockholders. 
Said stock has been deposited with the Fidelity Trust and Safety Vault 
Company, the Louisville Trust Company, and the Columbia Finance 
and Trust Company, of Louisville. The stockholders’ committee is 
empowered to sell the controlling interest in the Louisville Company 
at a price not less than $110 per share and is ready to negotiate with in- 
tending purchasers. The total capital stock of the Company is 
$3,600,000, of which the city of Louisville owns $925,000 





Messrs. Maris BrotruHers, of Philadelphia, Pa., manufacturers of 
traveling cranes, are erecting a new machine shop to meet the demands 
of their increased business. The new building will be modern, and de- 
signed to meet all the requirements of a handy and serviceable machine 
working estabiishment. The main building is to be 55 feet by 75 feet, 
and running its full length will be a 10-ton power crane, having a span 
of 30 feet. One side of the building will carry a gallery on which will 
be placed the lighter machinery. The framework of the structure is to 
be of steel, and its roofs and sides are to be covered with corrugated 
iron. The design for the building was mapped by the Berlin Iron 
Bridge Company, of East Berlin, Conn., and the designers will furnish 
and erect all the material. 





Mr. W. H. Taybor has completed the work of overhauling the plant 
of the Suffolk Gas Light Company, of Bay Shore, L. I. 





Mr. STEPHEN W. Carey has been chosen to succeed the late Dr. John 
J. H. Love as President of the Montclair Gas and Water Company, of 
Bloomfield, N. J. The vacancy in the Board of Directors was filled by 
the election of Mr. Joseph Van Vleck. 


THE proprietors of the Brantford (Ont.) Gas Company have deter- 
mined to construct a new gasholder ; a determination that might better 
have been reached at least five years ago. 





THE commission appointed to condemn the property of the Le Roy 
(N. Y.) Gas Light Company, under an order authorizing the authorities 
of that place to acquire the property named for operation on municipal 
account, is taking testimony. The Commissioners are: Messrs. W. C. 
Watson, W. T. Myleraine and H.T. Miller, of Batavia. The village 
of Le Roy is represented by Mr. F. 8S. Randall, of Le Roy, and the 
Company’s case is being managed by Mr. George Bowen. 





AT an adjourned annual meeting of the Spencer (Mass.) Gas Com- 
pany the old board of officers was re-elected. That result, however, was 
not obtained until a very vigorous opposition by the minority share- 
holders had been put forth. 


A CORRESPONDENT forwards the following : ‘‘ At a recent meeting of 
the Directors of the Beverly (Mass.) Gas and Electric Company, it was 
voted to reduce the gross rate per 1,000 cubic feet to $1.90, prompt pay- 
ment of accounts to entitle the consumer to a rebate of 20 cents per 
1,000. This is the second reduction within a tvelvemonth, and it will 
be followed by another ag soon as the increased use of gas permits. 
The Company a!so announces its willingness to extend its mains in any 
sec ion of the city, where the interest on the expense of putting down 
the pipes will be guaranteed through the receipts from gas supplied. 
The Company further agrees to put in services, from mains to house 
pipes, without charge.” 
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THE Welsbach street lamps (200 in number) recently erected by the 
Worcester (Mass.) Gas Company, are giving fairly good satisfaction. 





THE growth of the Elizabeth (N. J.) Company’s business is little short 
of phenomenal. 





THE residents of Palo Alto, Cal., evidently are not favorably dis- 
posed over the petition of Mr. Edwin Fish and associates for the right 
to construct and operate a gas works in Palo Alto, as the following re- 
monstrance in opposition (signed by 45 prominent business men of the 
place), submitted to the City Council will show: ‘‘To the Honorable 
Board of Trustees : Gentlemen, We, the undersigned property owners 
and residents of Palo Alto, most earnestly protest to your honorable 
body against the erection of a gas plant within the corporate limits of 
Palo Alto, for the following reasons : 

‘1. It will be a standing menace to the community. 

“*2. The noxious gases emanating from it will be injurious to the 
public health, and will also prevent people from becoming residents of 
said town. 

**3. It will greatly reduce the valuation of property. 

‘**4, The real purpose of the Gas Company in asking for a franchise 
is to shut off all possible competition in the future. 

**5. The proposed plant will be cheaply constructed, and deficient in 
modern merit and invention. 

‘*6. At present there is no need of a gas plant in Palo Alto. 

‘** Your petitioners fully recognize the value of gas as a public 
utility and are not adverse to the granting of a franchise to responsible 
persons, provided, that the plant to be erected shall be strictly first- 
class and be located in the suburbs of the town, but not in any of the 
residence portion thereof.” 





Mr. EpwIn Fisu, the Manager of the Peninsula Lighting Company, 
for such is the corporate title of the applying corporation, naturally 
was very much disgruntled at this ‘‘pronouncement of the citizens,” and 
in refutation thereof said, in substance, to the Board that the plant 
which his Company proposed to erect would be so constructed that it 
would be entirely free from escaping odors of gas; that the gas to be 
manufactured would be the finest sort of coal gas ; and that if the plant, 
when located on the original site chosen, should prove objectionable, it 
would be removed to asite beyond the town limits. The whole matter 
was referred to the Gas Committee. 





THE City Council of Chehalis, Wash., has determined to lease the 
hitherto municipally-conducted electric lighting plant of that place to 
private capitalists ; thus virtually confessing that the ‘‘ public owner- 
ship of quasi public monopolies” is a delusion and an extravagance. 





THE Middletown (Conn.) Gas Light Company is comfortably and 
satisfactorily installed in its handsome, new office quarters. In the 
showroom has been placed a very complete line of cookers, heaters, im- 
proved burners, etc. 





THE Directors of the Amherst (Mass.) Gas Company have declared a 
semi-annual dividend of 2 per cent., payable October 1st. The divi- 
dend for the first half of the year was 3 per cent. 





A CORRESPONDENT in Toronto, writing under date of the 21st inst., 
says: ‘‘The proprietors of the Manitoba Electric and Gas Light Com- 
pany, of Winnipeg, B. C., in addition to the extension of the mains, 
work on which is progressing so satisfactorily that the plan will be com- 
pleted before frost sets in, have determined to construct a gasholder 
equal to the storing of 300,000 cubic feet. It may be that this holder 
will not be erected before next spring.” 





Mr. SWEETMAN, formerly of Kansas City, Mo., is an applicant for an 
opposition gas franchise for St. Louis, Mo. As Mr. Sweetman is not a 
capitalist, and as Mr. Snyder, who formerly employed Mr. Sweetman, 
during their joint sojourn in Kansas City, is reputed to have made money 
out of the Kansas City gas supply consolidation, it is fair to assume that 
Sweetman really means Snyder in this St. Louis scheme. 





In response to the invitation of the authorities for proposals for the 
public lighting of Lorain, O., the following bids were received: The 
Wright Gas Company, lighting schedule to midnight, incandescent gas 
burners, 5-year contract, $1.75 per lamp per month ; ordinary burners, 
$1.40 per lamp per month ; 10-year contract, similar conditions, $1.65 
and $1.35 ; a lighting schedule on moontable basis, 5-year term, incan- 
descent burners, $1.874 ; ordinary burners, $1.50 per lamp per month ; 
10-year term, $1.75 and $1.37}. 





THE following is the text of the application of the projectors of the 
Flushing (L. I.) Union Gas Company, who are before the Trustees of 
Flushing for the right to operate an opposition gas plant in the place 
named : 

‘*To the Trustees of the Village of Flushing—The undersigned 
respectfully show: That the Flushing Union Gas Company is a corpor- 
ation duly organized and existing pursuant to the provisions of chapter 
566 of the Laws of 1890, and the various Acts amendatory thereof and 
supplementary thereto, and was duly incorporated in the year 1897 for 
the purpose of manufacturing and supplying gas for lighting the 
streets and public and private buildings of the villages within the town 
of Flushing, and of the towns and villages not over 5 miles distant 
from said town of Flushing, in the State of New York, and for manu- 
facturing and using electricity for producing light, heat and power, and 
in lighting streets, avenues, public parks and places and public and 
private buildings of cities, villages and towns within this State, and has 
filed its certificate of incorporation in the offices of the Secretary of 
State of the State of New York, and has paid to said Secretary of State 
the fees payable thereon, and has likewise paid to the Treasurer of the 
State of New York the corporate tax due and payable upon such in- 
corporation, and has filed in the office of the County Clerk of Queens 
county its duplicate certificate of incorporation. Your petitioner shows 
that it is desirous of commencing its operations and forthwith entering 


upon the performance of the business for which it was incorporated 
within the village of Flushing, and to thatend desires permission to lay 
conduits for conducting gas through the streets, lanes, alleys, squares 
and highways in said village, and to lay, erect and construct suitable 
wires or other conductors with the necessary poles, pipes or other fix- 
tures, in, on, over and under the streets, avenues, public parks and 
places of such village, for conducting and distributing electricity, and 
for that purpose makes application to the municipal authorities of the 
village of Flushing for power to lay conductors for conducting gas 
through the streets, lanes, alleys, squares and highwaysin said village, 
and to lay, erect and construct suitable wires or other conductors with 
necessary poles, etc., on the streets of said village for conducting and 
distr.buting electricity, and to be exempted from taxation upon its per- 
sonal property for a period not to exceed three years from its organ- 
ization.—THE FLUSHING Union Gas Company, by EDWIN LUDLaM, 
President.” 


THE application will be considered at the October meeting of the 
Board, the postponement of action being chargeable to the absence of 
Mr. Jas. A. McDonald, President of the Flushing Board of Trustees. 








THE initial capital stock of the Flushing Union Gas Company is 
$25,000, and the Directors are: Messrs. Edwin Ludlam, W. K. Ros- 
siter, J. H. Jourdan, Charles W. Blodget and James C. Bergen, all of 
whom are prominent in the management of the Brooklyn Union Gas 
Company. 





AT the annual meeting of the Worcester (Mass.) Gas Light Com- 
pany the officers chosen were: Directors, Jas. P. Hamilton, Chas. D. 
Lamson, A. George Bullock, Josiah H. Clarke, Francis H. Dewey, 
Albert Wood and Samuel B. Woodward ; President and General Man- 
ager, Charles D. Lamson ; Clerk and Treasurer, James P. Hamilton. 
From the annual reports it was shown that the output for the year was 
201,147,900 cubic feet, equivalent to an increase over that for 1896 
amounting to 4.4 per cent. The meters in use number 7,124; and the 
main mileage equals 74.8. The Company is in exceedingly prosper- 
ous condition. 





Mr. W. BalILey has been appointed Superintendent 


of the Oskaloosa 
(Ia.) Gas Company. ' 





THE rate for gas for cooking, heating and power purposes for Alex- 
andria, Va., has been reduced to $1.10 per 1,000 cubic feet. 





THE Directors chosen by the proprietors of the Lewiston (Me.) Gas 
Light Company at their last annual meeting were: W. H. White, 8. 
M. Carter, Edward C. Lee, Samuel T. Bodine and Randal Morgan. 





Messrs. H. J. Burt & Sons, writing to us from Liberty, Ind., under 
date of the 2ist inst., say that they have secured a franchise for the 
construction and operation of a gas works at Hicksville, O. The fran- 
chise is to last for 30 years, and the Company cannot charge in excess 
of $1.50 per 1,000 for an illuminating supply, the rate for a fuel gas 
supply to be $1 or under. The ‘* Burt” system of gas manufacture is to 
be followed—whatever that system may be. Work of construction will 
be commenced at once. Hicksville is in Hicksville township, Defiance 
county, O., and is located on the Chicago division of the Baltimore and 
Ohio Railroad, at a point 20 miles west of Defiance. It is supported by 
numerous manufacturing interests of great diversity, and has a popula- 
tion of perhaps 3,600. 
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The Market for Gas Securities. 


— _>_ —- —-— 


The events of the week in the trading in local 
gas securities were of an order sensational 
enough to satisfy even the most pronounced 
seekers for spectacular effect. Saturday last, 
under realizing sales and orders for the short 
side, a sharp break in Consolidated took place. 
The decline carried through the early part of 
the week, until the low point of 215 was 
reached. A sharp reaction tu 222 followed, 
and a further rise culminated yesterday in the 
high price of 237. To-day (Friday) the open- 
ing was made at 2304 to 231, and at time of 
writing (2 P.M.) sales were reported at 226. 
These, changes are sufficiently varied to suit 
anybody. Meanwhile our belief is that the stock 
is a purchase. Other city shares (notably Mu. 
tual, which is 400 bid) are dull and strong. 

Brooklyn Union is 129 to 130, a net loss for 
the week of five points ; the bonds are 113 to 
114, 

Chicago gas is steady, at a loss of about a 
point from last quotation. 

Bay State is said now to have a capitalization 
of $35,000,000. The new issue of $20,000,000 | Roc 
will be explained later, by the acting President, 
Mr. J. Edward Addicks. The “ security ” sold 
to-day at 8. 

Consolidated, of Baltimore, is steady, and 
Consumers, of Jersey City, is inquired for at 
much better rates than have prevailed in it for 
some time. 


Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St., New York Ciry. 


SEPTEMBER 27. 


«=e All communications will receive particular attention. 


t= The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. 


Consolidated........ ecccccee $30,430,000 100 223 225 
IE cccinunctvicksceneves 500,000 50 195 
i Nasdodencs utes ° 220,000 ‘a 100 
Equitable ececccccccece eocece 4,000,000 100 295 298 
PE esc cinexcsesens 1,000,000 1,000 105 
= ist Con. 5’s....... 2,300,000 1,000 114 . 
Metropolitan Bonds ....... 658,000 we 108 112 
Mutual.....ccece cocccccccece 8,800,000 100 400 410 
MR dsintcauswdnwes 1,500,000 1,000 100 102 
Municipal Bonds..... errr . 750,000 . = 
OEE so cncesvécesees eee 150,000 50 85 
- i ree 150,000 1,000 - 98 
New York and East River.. 5,000,000 100 90 92 
PURI osc ccktcacncce oe 2,000,000 100 115% 117 
Bonds ist 8's......ccsee - 8,500,000 1,000 112 113 


* 1st Con. 58'S. ..ccee 1,500,000 4 105 10644 
Richmond Co., S. I.......+. 348,650 50 50 


- BORE. cccece 100,000 1,000 ~ ; 
CRRIIRTG. knticcccddvce eseee 5,000,000 100 155 160 
Preferred...... eeesseeee 5,000,000 100 165 170 
Bonds, ist Mortgage, 5’s_ 1,500,000 1,000 114 115 
WOMNOM . cau cccdesvwsse eocece 299,650 50 130 


Out-of-Town Companies. 
sees 15,000,000 100 129 130 
Bonds (5's) 15 000,000 1,000 113 114 
Day State. ..cecsvees eeeece 15,000,000 50 8 8144 
” Income Bonds..... 2,000,000 1,000 a4 35 
Bostou United Gas Co,—- 
1s Series S. F. Trust.... 
2d = - = 


Brooklyn Union ........ 


“ “ 


7,000,000 1,000 93 “s 
3,000,000 1,000 80 81 


Buffaio Mutual............. 750,000 100 125 de 
= Bonds..... ee 200,000 1,000 95 100 

Central, San Francisco..... 2,000,000 a 95 ea 

Chicago Gas Co.......... «++ 25,000,000 100 10834 106% 


Chicago Gas Lt. & Coke Co 


Guaranteed Gold Bonds. 7,650,000 1,000 104 = 10414 


Columbus....... sacbuesideds 1,069,000 4 90 91 
1st Mortgage........ esee 1,085,000 = - 96 
Consumers. Jersey City.... 2,000,000 100 75 85 


“ 


Bonds secccesess 
Cincinnati G. & C. Co....0. 


600,090 1,000 1038 105 
8,500,000 100 8% 203% 


Consumers, Toronto........ 1,600,000 50 18444 187 
Capital, Sacramento........ 500,000 50 pes 35 
po err ree 150,000 1,000 
Consolidated, Baltimore.... 1,000,000 100 60% «61 
Mortgage, 6°S.........+. 3,600,000 - 107 107% 
Chesapeake, Ist 6’s..... 1,000,000 
Equitable, 1st 6's. ...... 910,000 
Consolidated, Ist 5’s.... 1,490,000 , . os 
ED | sniwadaeekéccaaaen 4,000,000 50 5014 
“Con. Bonds.......... 4,312,000 = 9314 414 
Equitable Gas & Fuel Co., 
Chicago, Bonds.........+. 2,000,000 1,000 - 101 
Fort Wayne ...... eseseses 2,000,000 a 83 84 
ss po eer 2,000,000 aa 93 95 
Sy ic ncncienadvensoncs 750,000 25 145 
Indianapolis...... .... coeee 2,000,000 ? 145 150 
” Bonds, 6's..... ° 2,650,000 on 107 109 
FOES CUP. ccscccccocs eoeee 750,000 20 180 a 
Lafayette Gas Co., Ind..... 1,000,000 100 fatal 89 
Bonds ....c006 seeseseeee 1,000,000 1,000 92 94 
| Se a Tee ETT 2,570,000 50 P “a 
Laclede, St. Louis.......... 7,500,000 100 4216 4234 
eee 2,500,000 100 93 95 
Pn asdeevses eeccccce 9,034,400 1,000 103 104 
Little Falls, N. Y........e0. 50,000 100 wa 100 
PN in. nd ccdtcatoceaues 25,000 aia = 100 
Montreal, Canada .......... 2,000,000 100 §=6200 
Newark,N, J.,GasCo....... 1,000,000 i 142 
PE, OP ecceecesccnsce 4,000,000 a 23 
PO TENOR. cccccccocces esses 1,000,000 % 225 
CUE, OO. win ciks vic svecéue 2,000,000 5344 4 
* Bonds. ....++++0 750,000 
Peoples Gus Lt. & Coke Co., 
Chicago, Ist ae. 20,100,00 1,000 , 108 
2d 2,500,000 1,000 104 105 








——_ Ss, Jersey sy Oy inane 500,000 50 aa 175 
ester Gas & Elec. Co.. 2,150,000 50 a én 
Preferred....... eocvece 2,150,000 50 83 
Consolidated 5°S........ 2,000,000 87% «90 
San Francisco, Cal. 10,000,000 100 94 9444 
St. Paul Gas Light Co... 1,500,000 100 49 51 
1st Mortgage, 6’s.. 650,000 ae 84 87 
Extension, 6's......... 600,000 oe 
General Mortgage, 5” s. 2,400,000 ‘ 88 90 
apy eee 2,500,000 25 R24 & 
BOR cnesencs eceseoce - 1,000 000 98 100 
Washington, D. C........... 2,000,000 20 250 
Western, Milwaukee........ 4,000,000 100 864g 87% 
3,556,000 ‘ 98 00 
550,000 5 wo 22 








Capital. Par. Bid. Asked. | 
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GAS STOVES. 
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Keystone Meter Co., Royersford, Pa 
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INSTANTANEOUS WATER HEATERS. 
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GAS SECURITIES, 
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See ee 507 | 
Henry W. Douglas, Ann Arbor, Mich ................... 507 | 


DIVIDEND NOTICE. 


OFFICE OF THE UNITED GAS IMPROVEMENT Co., | 
813 DREXEL BUILDING, PHILA., Sept. 22, 1897. | 


The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable on Oct, 15 
1897, to stockholders of record at the close of business Sept 
30th. Checks will be mailed, 


1164-3 EDWARD C. LEE, Treasurer. 








Wanted to Lease. 


| The adve.tiser, who has had great success in building up 
business of Gas and Electric Light Plants, desires to lease a 
| Gas or Gas and Electric Light Plant in a city of 8,000 to 5,000 
inhabitants, or would accept management of such plant. 
Address “‘ F, W. C.,”” 


1164-1 Care this Journal. 











“1 POSITION WANTED. 


Graduate M.E., 27 years of age, desires engagement as Sup- 


| erintendent of Gas (Coal or Water) or Gas and Electric 
| 


| Light Works. Laboratory work and draughting a specialty. 


Address ‘‘ ENGINEER,” 


| 1158-tf Care this Journal. 








Position Wanted 


As Superintendent of Gas Works, 


Has been in the employ of the Passaic (N. J.) Gas Company 
| for the last 10 years as Superintendent, and is a practical 
mechanic, thoroughly understanding the laying out and 
~ | erection of plants and the making of coal and water gas. 
Seventeen years’ experience as constructor and builder with 
John Hanlon, Gas Engineer. Best of references. Address 

1168-5 FRANK JONES, Hankins, N. Y. 











| Hor Sale. 


498 | 


| A Small Gas and Electric Light Plant, 


American Meter Co., New York and Philadelphia ....... = 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
| i- Fort Wayne, Ind. 











FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 

Two Coolers, or Air Condensers, each of 150000 
cubic feet capacity. 

Multitubular Condenser, chell, 36 in. diametcr, with 
98 2-in. tube-, 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co., 


1119-tf Dubuque, Iowa. 











Clarke's Automatic 
Instantaneous Water Heater. 


This Heater furnishes water heated as it flows. The act of drawing water from 
any faucet with which it is connected automatically turns on the gas, which is in the 
same way instantly shut off when the flow of water is stopped at the faucet. It will 
deliver a gallon of water a minute as long as required, at a temperature 80° higher 
than it is delivered to the Heater ; or it will deliver a less amount at a higher temper- 
ature, or a greater amount at a iower temperature, as may be de‘ermined by regu- 
lating the flow at a faucet. We have testimonial letters from those using it in Private 
Residences, Factories, Barber Shops, Restaurants, Stables, Laboratories, Stores, 
Churches, Commercial Buildings (for scrubbing), Banks, Clubs (baths, shower baths 
and sprays), Hotels, Riding Academies (baths and shower baths), and Patrol Stations 


Price, $50.00. 12 inches wide, 15 inches high, 30 inches long. Weighs 86 Ibs. 


GILBERT & BARKER MFG. CO., - 82 John St., New York City. 
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Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 








BACKUS GAS ae 





GUARANTEED SUPERIOR IN EVERY WAY. | | 


BUILT ON HONOR. 


§ Chleage Water Waters Fan Co., 101 Lake St., Chicago. | 


Agts. 1 Michell & Co., - - 54 Congress Street, Boston, Mass 


Home Office, Backus tie Motor Co., Newark, N. J. 
Send for Catalogue. 


Our Mica Chiseaeya 
: For Welsbach Lights 


BEST IN THE WORLD. 


@=ea 


Get Catalog 
and Discounts. 


et 


The MICA MFG. CO 


Micasmiths, 




















2 PIECE 
MICA CHIMNEY. 
88 Fulton Street, 
Etched Chimneys to 


Order. N.Y. City. 














Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterationsin gas mains. There have been 
numerous cases of workmen being badly injured, and some 
times fatally, by the escape of gas resulting from the burst 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bag has been ea nflated to pack the main, 
and when the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


1 Ces Bag, each, $0.60 12-in. Gas Bag, each, $5.00 

-80 16 * 8.25 
: “ “ “ 1. 05 20 “ “ 12.00 
6 “ “ “ 5 75 24 we “ “ 17.00 
as “ “ “ hy 4 80 * oe “ 27.50 


The -Peerless Rubher Mfg. Co, 


16 Warren St., N. Y. City. 








(Established 1870.) 


: _—— & PARMLY, THEO. CLouGH, 


SOLE MANUFACTURER OF THE 


1 Trade Mark Trade Mark 
$0 Broadway, New York.  Mayim&Glough Adjustable Gas Burners 
Members New York Stock tate oe 


Water Cas a Specialty. 


Exchange. THEO. CLOUGH, - - Dobbs Ferry, N. Y. 


TT 33 Ready Incandescent Light Prepar- 

RANGITOL ation, in Powder Form or Liquid. 
Furnished in Excellent Quality Cheaply. 

DR. PHILIPP HIRSGH, Chemical Works, PANKOW-BERLIN. 


NITRATE OF THORIUM, Chemically Pure, at the Cheapest Price. SAMPLES FREE 




















HEADQUARTERS FOR 


ANORIUM 


The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 











HIGH- PRESSURE WATER-TUBE BOILERS 


EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


Single Boilers or Compact Batteries. 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Correspondence Solicited. 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 








+ : Builders of Stacks, Tanks and Miscellaneous Metal Work. 
cam” Sapte Atos sath se” new york: GEN | Office, 716 E. [3th St., N.Y., U.S.A. 























CREEN F'IEsi.D 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


7 W.G.&6. GREENFIELD, - - EAST NEWARK, N. J 
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-BRAY’S BURNERS 


Are Suitable for All Pressures und Conditions, and for Efficiency, 
Economy and Durability are Unrivaled. 


Producing a steady, well-shaped flame with burner cock turned on full. 
dissatisfied consumers. 

As Sole Agents in the United States for GkorGE Bray & Co., we carry a full stock of all sizes for High and Low 
Pressures. Send for Prices and Special Pamphlet, or order a sample gross, stating your average house pressure. 

Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 
going out of use, and we respectfully warn the trade against this kind of deception, as it causes loss and discredit to the 








Prevent waste of gas, broken globes and 


trade and damage to the gas industry. 


SEND FOR CATALOCUE. 


Gas Logs, Fires, Heaters, 
GAS GOVERNORS, 


GAS FURNACES, 


and everything pertaining to the 
use of Gas. 


actory, 447 to 453 W. 14th St., 
ffice, 838 Broadway, 


SEND FOR CATALOCUE. 


GAS RANGES, 
Broilers, Griddles, Ovens, Etc. 


Gas Kilns for China. 


Special Line of 
— Gas Appliances for Hotels. 


NEW YORK CITY. 





WILLIAM M. CRANE & CO., Mfrs., ' 





BRISTOL’S 
RECORDING 


PRESSURE 


GAUGE. 


For continuous 
records of 


Street 
Gas Pressure 


Simple in Con- | 


struction, Accur- 
ate in Operation 
Low in Price. 


Fully Guaranteed. Send 
for Circulars. 


The Bristol Co., 


Waterbury, Conn. 


Special Trays for Iron Sponge or Oxide of Iron, 


CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. | 


A (i ‘ 


\\\ 


353-557 West Thirty-third Street, New York. | 


We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 


Patent Lava Gas Tips. 
\ UNIFORMITY 
GUARANTEED. {= 


ALL SIZES 
AND SHAPES, 





'D, M. STEWARD MFG. CO., 


CHATTANOOCA. TENN 








Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 


Regenerator Furnaces, 


By Maovrice GranaM, C.E. 
Price, $1.25. 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. 








WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


_ 
ATW 


WELSBACH LIGHTS are fully controlled, and the 
manties and chimneys. Thousands are already in use. 


THE WILDER MANFG. CO., - - 
00000000 000000000008 000000000000 0000000608 00000000000 0000800000000808 


crtstesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


or low pressure in the supply. 


overnors soon pay for themselves by preventing the breaking of 
Srders may be given to the Welsbach Co., or sent to ourselves. c 


818 Cherry St., PHILADELPHIA. 








retort houses. 








CHARGING CARS, 


ae See rn 








2s ee vet os RE ae es 


Copyright, 1894, by C. W. Hunt Co. 


to bring coal from storage bins to boiler room and 


COKE CARS, circctly trom rotors. 


TIP CARS for carrying 
s ashes, etc. 

The difficulty of handling hot coke directly from the re- 
torts led us to design a special car for this purpose, with an 
arrangement of pry ye = sends a spray of water over 
the entire surface of the sides and bottom, preventing the 
steel from becoming overheated when the hot coke is 
drawn into thecar. Thisis not intended to entirely quench 
the coke, which is done in the usual manner, but to keep 
the iron from getting red hot, and, at the same time, to 
partially quench the coke. 


We have just issued a new, 40-page, illustrated Cata- | 
logue, No. 9703, giving full description of our Industrial 


Railways. Before you forget it, send for a copy. 


C. W. HUNT COMPANY, 


No. 45 Broadway, - New York City. 


me Pittsburgh Gas & Coke Co. 


MANUFACTURERS OF 
Otto-Hoffmann Retort Oven 


CoH E, 


Coarse or Fine, Hard or Soft. 


AN IDEAL COKE FOR WATER GAS 


Works on Monongahela River. 
Shipping Facilities by River and Rail. 








Sales Office, 311 Lewis Bldg., PITTSBURGH, PA 
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TH Patent “Standard” Washer-Scrubber 


Order Recently Received—16 Machines, each for 3,500,000 Cubic Feet per day. 


The Patentees of the above, after several years’ experience, finding that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced their Patent Wooden “Grid Segments.” These “segments” have now been fitted in some hundreds of 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out 
of date patt~rn. 

The Patentees beg t» refer Engineers to recent issues of the American Gas Licur Journat for testimonials as 
to the efficiency of t:.eir improvements and will be glad to quote for complete machines or for “grid segments” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any special reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 


KIRKHAM, HULETT & CHANDLER, Limited, 


3 & 4 Palace Chambers, Bridge Street, Westminster, England. 


Tel. Address: ‘‘ WASHER, LONDON.” 


RITER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers. Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 




















For Cutting Cast, Wrought H". —F3 Hi ET FR Hi IN _D. 
Iron, Gas & Water Pipes. | 
THE ANDERSON PIPE CUTTER 


COMPANT: Manueacturems German (Stettin-Didier) Clay Gas Retorts, 


Se 293 Lincoln St., Marlboro, Mass 
N. Y. Office, 135Greenwich St | BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
C. H. Tucker, Jr., Manager. 


WALDC BROS. Stettin ‘‘Anchor” & ‘Eagle’ Brand Portland Cement 
102 Milk Street, Boston, Mass. | 10 & 12 Old Slip New York. 





Patent Cutter 


THE ANDERSON G2rrying tink 


Made in all sizes, 










SOLE IMPORTER OF THE CELEBRATED 











sees. |Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible cond 
tions, may be immediately found. 






CO%s 

a CAS-FLOW 

» COMPUTER, 
3 
e 


Copyrightsevads 
TH CAwCOnmewTOeR — 






° 
+ 
a 
* 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO,, 32 Pine St., N. Y. City. 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Gaking Coal. 





BASTEHERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc. 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKINC 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL., C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Nro. 118 Farwvell Awenue, - - Milwvaukee. W 1s. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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Roots 
Improved 
Gas Governor. 


(PATENT APPLIED FOR.) 





We Guarantee Regulation Within One-tenth 
of an Ounce, Water Pressure. 





THE MOST PERFECT GAS GOVERNOR ON THE MARKET. 


More Direct in Action. Fewer Parts. 
Easier to Adjust than Any Other Governor. 





Write for Prices and Description. 


P. H. & F. M. ROOTS CO., 


Connersville, Indiana. 








Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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CHAS. M. JARVIS. President. B~RR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


BERLIN {RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 



































The above illustration is taken direct from a photograph, and shows the interior of the Dynamo Room in the Electric Lighting Plant of the 
Elmira Electric Illumiuating Company, at Elmira, N. Y. Besides this, there is a Boiler and Engine Room adjacent to the Dynamo 
Room. We furnished the Traveling Crane as well as the Iron Roof. The roof is covered with our Patent Anti- 
Condensation Corrugated Iron, and is guaranteed absolutely fireproof, and not to drip from the under- 
side during the coldest weather. The photograph was taken after the Roof Trusses and 
Traveling Crane were placed, but before the machinery was started. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








ALeEx. C. HUMPHRErS, M,E., ARTHUR G. GLASGOW, M.E., 
BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 9 VICTORIA ST., 
(31 NASSAU STREET,) LONDON & NEW YORK, LONDON, &. W., 
NEW YORK. HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. Jd. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 






































PUBLIC LIGHTING TABLE. 


























OCTOBER, 1897 


P ‘Table No. 2. 
Table No. 1. | NEW YORK 
FOLLOWING THE cITyY. 
MOON. ALL NIGHT 
LIGHTING. 


| 


Day or WEEK. | 
heh. 


DATE 
wie we: 


Extin- 


Light. Extinguish Light. cuist. 


Fri. 


| 
| 


| P.M. | A.M. 
1} 8.10 pm) 5.00 Am) 5.30) 5.00 
Sat. 2} 9.20 FQ! 5.00 5.30 | 5.00 
Sun. |} 3/10.30 5.00 |, 0.30 5.00 
Mon.!} 4/11.40 5.00 5.30 5.00 
Tue. | 5/12.50am) 5.00 || 5.30 500 
Wed.} 6) 1.50 5.00 | 5.30 5.00 
Thu. | 7) 3.00 5.00 | 5.30) 5.00 
Fri. 8) 4.00 5.00 5.20 | 5.10 
Sat. 9\No I. No L. 5.20 | 5.10 
Sun. |10 Nol.ruNoL. |! 5.20! 5.10 
Mon. |/11!No L. No L. 5.20 | 5.10 
Tue. |12| 5.50 pm 7.00 pm) 5.20 | 5.10 
Wed. | 13) 5.50 7.40 5.20 5.10 
Thu. |14! 5.50 8.20 5.20 

Fri. |15| 5.50 9.00 | 5.10) 5.20 
Sat. [16] 5.50 /10.00 5.10 | 5.20 
Sun. |17) 5.40 11.00 5.10 | 5.20 
Mon. |18} 5.40 1@/12.00 am) 5. 5.20 
Tue. 19) 5.40 1.00 5. 5.20 
Wed. |20) 5.40 2.10 5. 5.20 
Thu. |21) 5.40 3.20 5. 

Fri. |22) 5.40 5.20 5.00 

Sat. (23) 5.40 5.20 | 5.00 

Sun. |24) 5.30 5.20 | 5.00 
Mon. |25) 5.30NM) 5.20 | 5.00 

Tue. 5.30 520 =|| 5.00 
Wed. |27} 5.30 5.20 || 5.00 

Thu. |28) 5.30 5.20 

Fri. (29) 5.30 5.20 

Sat. (30) 8.20 | 

Sun. {31} 9.30 


~~ 
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TOTAL HOURS LIGHTING 
DURING 1897. 


"he 








By Table No. 1. By Table No. 2. 
Hrs.Min Hrs. Min. 
January ....233.00 | January. ...423.20 
February. ..187.20 | February. ..355.25 
March. ....202.00 | March..... 355.35 
April.......170.40 | April... ...298.50 
163.00 | May .......264.50 
140.40 June ; 
151.40 | July.......% 
August ... 167.30 | August 
September ..174.40 | September. .3: 
October... .200.00 | October .. ..374.30 
November.. 205.20 | November ..401.40 
December. . 220.10 | December. .433.45 

















Total, yr..2216.00 | Total, yr...8987.45 
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To Whom It May Concern. 


©, UG ,@ 
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WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 


which saves them and their customers from liability as infringers 


of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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The United Gas Improvement Company, 
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Originators and Builders of the 
Standard fjouble Superheater |owe Water (as Apparatus 


DREXEL BUILDING, PHILA., PA. 
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SHADINC INDICATES STATES IN WHICH HAVE BEEN BUILT THE STANDARD DOUBLE 











SUPERHEATER AND JUNIOR LOWE WATER CAS APPARATUS. 





UPWARDS OF 215 SETS INSTALLED TO JANUARY 1, 1897. 
SEVENTEEN PLANTS NOW IN PROCESS OF CONSTRUCTION. 





Builders, Lessees and Purchasers of Gas Works 





Pamphlets, Plans and Estimates Furnished. 
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Selected Over 


All Competitors 


The Milwaukee Gas Light 


Company 


in February, 186. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 


been continuously producing better results 
under all working conditions than were 
guaranteed in competition. 

Our record sells our Apparatus, whether 
Water Gas or Coal Gas, Purifers, 
Valves. Gas Engines, or anything else 
we build. 


WM. HENRY WHITE, 


EASTERN MANAGER, 
32 Pine Street, New York. 


The Western Gas Construction Co. iia’ 








CHAPMAN VALVE MANUFAGTURING CO., 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ele. 


Also, Cate Fire Hydrants with and without Independent. 


Nozzle Valve. All Work Cuaranteed. 





Practical Photometry. 


A GUIDE TO THE STUDY OF THE 


MEASUREMENT OF LIGHT. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 1 12 Milk Sts., Boston, Mass. ‘By William Joseph Dibdin. 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. ~ed —_ Co., 810 North Second St. 





Ludlow Valve 2 Mig * 


Double and Single Gate Valves, %4” to 72 
—FoR— 


Gas, Water, 
Steam, Oil, Am 
Ammonia, Etc. * 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 





~ GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


The Cas Engineer’s 
Laboratory Handbook. 
By JOUN HORNBY, F.I.C. 


J. P. WHITTIER, Price, $2.50. 
70 Rush St., Near Division Ave.. Brooklyn, N. ¥.| A. M. CALLENDER & CO,, 22 Pine Street, N.Y. Ciry 





Price, $3.00. 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 





| OISTILLATION OF COAL TAR AN) 


AMMONIACAL LIQUOR. 


By Grorez Lunes. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davm A. Granam. §8vo., Cloth. Price $3. 


Orders for tnese books may be sent to this office, 


Ae %. CALCLENDER & CO., 
Ping 8t,. N. Y.O TY 
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NATIONAL GAS=s WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 

















Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ——o 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





2 oe 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





~— ee e © 


Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 357 Canal St, New York. 








| ; 
Hughes’ DOUGL AS’ FERRIC OX IRON MASE 


Is a superior natural Hydrated Oxide of Iron. For Gas Purification. 


66 o | Will give a higher purification per bushel than Acts immediately, and more efficiently 
as or S any other material. We ship the pure Oxide hen tdy Genes pultian enum 
| | of Iron, containing no sawdust, thus effecting one tn eae 
|@ saving in freight, leaving the consumer to 


i j furnish the diluen nominal . iti s , 
Their Construction and Arrangement, Tors‘), the largest wes companice in the West Greenpoint (Chemical Works. 
Full information, with references to many users, rnd prices 


And the Manufacture and delivered in any locality, furnished on application to JOHN SCHRIEVER, Manager. 


Supt. Ann Arbor H 
Distribution of Coal Gas. | H.W. Douglas ( cae Compacy) ANN Arbor, Mich. Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 











Originally written by SAM’L HUGHES, C.E. | Parson’s Steam blower, 


Rewritten and Much Enlarged by ' OB IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
WM. RICHARDS, C.E OR OTHER WASTE MATERIAL. 


nib tte Seen anime Pe ee be OU RINE : 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


Price, $1.65. FOR CLEANING BO1LLER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
A. M. CALLENDER & CO.,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY 


32 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 


EE. 


provements. 


aa le 
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JAMES D. PERKINS. PERKINS ex Cc°O.,, F. SEAVERNS. — 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackerzLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work. Philadelphia. Baltimore and Norfolk. 


BERWIND-WHITE GOAL MINING COMPANY'S 




















Qcean Westmoreland Gas Coal. 


Offices : STRIGTLY High Grade. .... 
Carefully prepared. 





‘Washington Building, New York. For Gas Making or 


Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


F'or the Wear 1896. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City 














Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR. 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale « 
limited number -f copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoO Fs EE. 
MINES, = > Clarksburgh, Harrison Co., West Va. 
WHARVES, = = Locust Point, Baltimore, Md. 


OFFICE, - 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, } a gnwrs. BANGS & HORTON 


71 Broadway, N. Y. ) 60 Congress St., Boston 














W.D. ALTHOUSE & C0. 


Reading Terminal—Philadelphia. 


“Shaner,” Westmoreland, Pa. | 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence So.icited. 


GREENOUGH’S 














—— THE —- 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes, 





‘heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EpMuND H. McCuLuouan, rest. CuHas. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA LAKE), N. Y. 








| Since the commencement of operations by this ~— its well-knowr 
Coal has been largely used by the Gas Companies of New England and the 


ft DIGEST OF fF AS t ASES.” | Middle States, and its character is established as having no superior in gas 





Price, 865.00. 








This is a valuuble and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent tc 


Ae Me. CALLENDER & CO... 32 Pine St., N.¥ 


giving qualities, and in freedom i.cm sulphur and other impurities. 


‘Principal Office, 224 South 3d St., Phila., Pa. 











| = 
| 
| 


THE SUN OIL CO. 


_ Crude Oil, Gas Naphtha, 
| Refined Petroleum, Gas Oil. 
Toledo, O., and Pittshvnureaeh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 











Correspondence Solicited. 








GAS OIL. 


26 Broadway, New York Citv, 
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Established 1858. ‘ncorporated 1890. 


Cuas. E. GREGORY o. Davip R. Day V. Prest. & Treas. 
. D. ABERNETBRY. Sec. 


J.H Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
=a 

MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


— ses - 


Ground Fire Clay, Fire Sand and Cround 
Frre Brick tn Barrels and Bulk. 
202 


SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 














Office, 88 Van Dyke St., Brooklyn, N. Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


‘ CAS RETORTS 
Manufacturers of f FIRE BRICK 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 


Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full ~“«, Half-Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


Our Pine St., St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Cas Retoris, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N.Jd. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 











CVS. Lr fer. 


23" ST. ABOVE FACE UAL. 


FIRE Brick 


AND 
Cray RETORT 





TS# 














Works, 
OCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373 


Successor to WILLIAM GARDNER w&w Son 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 

















HENRY MAURER & SON,’ 
) 
(ESTABLISHED 1856.) 

A EXCELSIOR FIRE W & RK S 

WORKS, Perth Amboy, N.J. 
OFFICE, 418 to 422 East 23d St.; N. Y 
Clay Gas Ketorts, 
BENCH SETTINGS. 
Fire Brick, Tiles, Tte. 
GEROULD'S IMPROVED RETORT CEMENT. 
A cement of great value for patching retorts, putting on moutb- 
pieces, making up all bench-work joints, lining blast furnaces 
and cm»olas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 


In Kegs, 100 to 200 
In Kegs less than 100 * 


C.L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


In Casks, 400 to 800 pounds, at 6 cents per. pound 
-“ 


ad 





Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding andemptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6,8 or 9 Retorts. 





We have Greatly Improved our Recuperators. . Coal or 





Western Agent, H. T. GEROULD, Centralia, Ils. 


Ceke can be used as Fuel in Furnaces. 





Tueo. J. Smirn, Prest. J. A. TAYLOR, Sec’y 
A. LamBLA, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tile : 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
ney Tops. Baker Oven Tiles 13x 13x43 
and 10x10x2. 





WALDO BROS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations. 


Price, $3.00 


A. M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


Single Cylinder. 


impulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 


Isolated Electric Plants. 


MK 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and afl working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo) 


the past eight years, Address WW, GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ing, 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Bldg. 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 






























Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 

Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 

Special Castings of all Descriptions. 











































GAS ENGINEERING COMPANY. 
tay Conestoga ere PITTSBURGH, PA. 











SAM’L WOODS, Sec’y. 


Gas Works Machinery a all kinds, 

















PMTSBURGH ‘WASHER ‘SCRUBBER, 


ENTS FOR 


FELDMANN, "AMMONIA MACHINE, 


Tor produce so ee Aqua, Chloride 
i Oo ntr ated Liq uors. 


The Erection on uhdhebins Coke Ovens 


aD 


= Faux System of Recuperative Benches. 


AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kerr Jlurray fllanufacturing Gompany, 


Steel Gasholder Tanks, 


Sinate, Douste and TRIPLE-LIFT GIASHOLDERS. 


ae— HORIZONTAL AND VERTICAL STORAGE OIL TANKS —-om. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub Flange, Outside Screw a« Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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Triple, Double & Single-Lift 
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BARTLETT, HAYWARD & CO. 





GASHOLDERS, 
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CONDENSERS. 


Scrubbers, 


(rol Holder Tanks. 


ROOF FRAMES. 





Girders. 
Oll STORAGE TANKS 














Three iain Lift Gasholders, each of 4,289,500 Cubic Feet Chiat: Erected. in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 








9 
Gas Works oo rca and Constructed. 
S, © fs ee Hrs 
PRACTICAL HANDBOOK ON 
m GAS ENGINES — 
il. With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. > 
Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 
). ; Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 


Bench Castings. 
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ee’ R.D. WOOD-& CO. “#8 
Poundries and Works: Florence, » IRON FOUNDERS, 
Camden, “ ® ® ® MACHINISTS 


mamanitintiial as 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE] Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


(PATENTED) CUTLER’S 


PATENT FREEZINC PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. ee PRE 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. i HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Groadway, New York Gity. -orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 























BUILDERS OF 


Gas HEtoliders. 


bee aa Single and Multiple Section Gas Holders a Specialty. 


Sal Wrought Iron Gas Holder Tanks. 
wesc BENCH CASTINCS, RETORT LIDS. 


Hydraulic .Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


. 
THE LOOMIS PROCESS, | wnneccar seme. mao 


Now in successful operation at Works of J ohn Russell Cutlery Co., Turner's Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STB 227 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Pans and Estimates Furnished. Oo. A. GEFRORER, 


BURDETT LOOMIS, - - Hartford. Conn. 248 N. Sth 8t., Phila. 2 
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ws = a ~~ XI 
TPeEE EKA : STD H. RANSHAW, Prest. & Mangr. T. H. Brrcn, Asst. Mangr 
N WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING C0 | 


Established i85!. 






Single, Double and Triple-Lift 


GASHOLDERS, ‘| 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 
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Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEORGE SHEPARD PAGE'S SONS, 


et e* 
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o%e%e%e%e 
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AGENTS FOR ; 
adidas e F 
The Ammonia Washer-Scrubber 1 
The Ammonia Scrubber (late ‘‘Standard”) has been before the American Gas 3 f 
Engineers for the past nineteen years. During that time many improvements have ie 
. been made by the builders, the Isbell-Porter Company, until to-day it stands at the : 
= head of all Scrubbers. The fact of there being nearly ninety in use, with a combined . 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its . 
merit. There is no other Scrubber built giving so little back pressure and so much a 

area per thousand cubic feet. Do not be induced to put in a Scrubber until you - 

[ have acquainted yourself with the AMMONIA SCRUBBER. / 

















Write for Circulars and Blue Prints. 


=~ 69 Wall Street, = 











New York City. i 








W. H. PEARSON, Prest. J. W. WESTCOTT, Quu't Maver. and Treas. L. L. MER RRIFIELD, Chief Engr. ~ , 


GEORGE R. ROWLAND. Ht FCONOMIGA GAS [PPARLTS EONS TAUGTION sOWPANY initd 


Formerly with the Continental Iron Works. 2 6 9 Front Street, East. Toronto. Canada. 


# 











® Draughtsman and Constructing Engineer. “NGguicoes or tHe IMPROVED LOWE WATER GAS APPARATUS. Mi 
Dravrings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kin] of Oil, Anthracite Coal, Gas oe 

“a *Wattentlon given to Patent Ofice drawings. eae | Sands House or Oven Coke. — ek ake 

Ss, Uffice, No. 245 Broadway, N. Y¥. Gity. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 5a 
: Catalogues, Plans and Estimates Furnished upon Application. a 

= ih : 

! WM. HENRY WHITE 
* & , 

(ls No. 382 Pime Street, - - - New YorE City. # 


nN 
CNGINEER AND CONTRACTOR FOR THE ; 4 
5 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC EIGHT WORKS. h 


[RUE 


: | | gS - j 
Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited, ; 
Plans and Estimates Furnished. 
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st LAUREL IRON WORKS. 
i ree * : Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 
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cen 
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Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES R- FLOYD & Successors to HERRING & FLOYD, 
: SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 
Sole Manufacturers of the OGDEN QUICK=~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Gokeries during the past 4 years. 














») LOGAN IRON WORKS, 


Brooklyn, N. ¥Y. 


MANUFACTURERS OF 





Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


The contract was completed and the | 





. Capacity of Holder, 500,000 Cu.Ft. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 








Contractors for 
Complete Works. 


ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order 
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THE OHIO PIPE COMPANY, | 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 











Davip Leavitt HouGu, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting ar 


Investigations and Appraisals. 
Designs and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. | 








WARREN FOUNDRY 


Established 1856. 


New York Office, 160 Broadway. 


CAST IRON 





AND MACHINE 6O., 


Works at Phillipsburgh, N. J- 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., etc 




















ECAT~=RN OFFICE: 
NEW YORK, 
192 BROADWAY. 


WESTERN OF rice 


eee NS 


yc —= MANUFACTURER OF =— 
GAST IRON 





Pee QW 


tio rr mere W le | 





GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc> 








1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. CALLENDER 


& CO, - - 


$5.00. 


No. 32 Pine Street, New York. 








SCIENTIFIC BOOoOFE: Ss. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing y Gas. By E. E. Perkins. $1.25, 

CHEMISTRY OF ILLUMINATING GAS. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 

IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. 50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 

field. $1. 

L a4 FUEL FOR MECHANICAL AND INDUSTRIAL 
URPOSES. By E. A. Brayley Hodgetts. $2.50. 
COAL, SPONTANEOUS COMBUSTION OF. By Thomas 

Rowan, C.E. $2. 
COAL: Its History and Use. By Prof.Thorpe. $3.50. 


THE GAS WORKS OF LUNDON. By Colburn. 60 cents, 


By Norton H. 


The above will be forwarded upon receipt of price. 


must be added to above prices. 
desired, upon receipt of order. 


beoks sent C.O.D. 


HEAT A MODE OF MOTION. By John Tyndall. $-.. 
beer’ pp ag eee wed OF SMALL GAS WORKS. By 
. R. Humphreys. $1. 

wantan, FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 

DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE COMMERC we 


VALUES OF GAS COALS AND CANNELS. By D. 
Graham. 


A TEXT BOOK OF INORGANIC CHEMISTRY. 
Victor Von Richter. $2. 

ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 

HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams, $2.50. 

TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 

GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $°.50 

GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 

cents 

PRACTICAL PLUMBING. By P. J. Davies. $3. 

GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50 


By Prof. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


AMf#£RICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Special Application te 
Electric Lighting. By A. Palaz, Se.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 
$3.50. ; 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 

MAGNETISM AND ELECTRICITY. By J. Overend. 40 c¢ 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 

ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 

ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Pg , Sources and Applications. By 
John T. Sprague, M.I.E $6. . 


If sent by mail or express, postage or express charves 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order No 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 


the best facilities for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
turing, is enabled to furnish re- 
liab'e work and answer orders 


pro.uptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















~»“‘Perfect” Cas Stoves —- 








METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 








FACTORY AT ERIE, PA. 








SUPERLATIVES COME NATURAL 


to the Advertiser—but when we say 


The Keystone [leter is Best 


in service, construction, appearance, and longest lasting, smoothest running, most accurate and “cheapest in the 
a , qian 
end” as well as at the beginning, we are only repeating the lesson some of our exthusiastic patrons have taught us. 


Wow trv them! 


KEYSTONE METER GO., noversroro. ra. 


BARTLETT LAMP MFG. GO., 66 W. Broadway, N. Y. Gity. WIESTER & CO., 17 & 19 New Montgomery St., S. Francisco. 
Agents for New York, New Jersey and Connecticut. Pacific Agents. 
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THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


PRESSURE REGISTERS. METER PROVERS. 
PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
MARSLAND WATER METERS. BAR & JET PHOTOMETERS, 


Manufactories: GAS STOVES. Agencies: 
512 West 22d St., N. ¥. SUG@’S “STANDARD” ARGAND BURNERS, 125 & 177 S. Clinton Street, Chicago. 
SUGG’S ILLUMINATING POWER METER, 810 Nor 1 Second Street, St. Louis, 
Arch & 22d Sts., Phila. Wet Meters with Lizar’s “Invariable Mcasaring”? Drum. 222 Sutter Street, San Francisco. 


HELME & McILHENNY, 


1339 to 1349 Cherry Street, Philadelphlfa, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED 


D. McDONALD & CO., 


Established 185854. 


Sept 27, 1897. 








WET AND DRY GAS METERS. 
STATION METERS. 
EXHAUSTER GOVERNORS. 
DRY CENTER VALVES. 
GOVERNORS FOR GAS WORKS. 








Established 1848. 











511 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


8 Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











T. D. BUHL, Pres’t. CHAS. H. JACOBS, Vice-Pres’t & Manager. 


BUHL STAMPING CO. 


Detroit, Mich. 
Makers of Gas Meters. 


UR equipment embraces the Latest and 
Most Improved Machinery. We make 
our own Tin Plate. Weclaim for ‘* BUHL”’ 
METERS, _Increased Durability, with 
probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. 
Comparisons invited. Meters of other makers 
promptly repaired. Mati orders solicited. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 











: For efficiency and low gas consumption. 


For smooth and quiet running. 
For simplicity of construction and grace in design. 
For general reliabiiity. 


For close regulation of power. 


| oo 
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150 MaDAre AND PIP LOMAS. 





flirect foupled “OTTO” (as Engine and }ynamo. 


DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been otler- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new 24 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet nd 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 38d & Walnut Sts. Phila., Pa 
NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 














